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THE PITS 


HERE is great scope to-day in British coal 

mines for engineers — and not only mining 
engineers — who have a flair for development 
and planning. Now, more than ever, there 
is need of scientific and technical ability. 
The number of men employed at the pits 
dropped during 1953, and every year the 
winning of coal becomes more difficult. 
Total coal output has changed only slightly 
during the past three years, though the 
nation’s requirements are still not satisfied. 
The total manpower fluctuates slightly from 
one year to another, and so does the average 
number of shifts worked by each man 
annually. Capital expenditure increased 
markedly from £48-6 million in 1952 to 
£64-3 million in 1953, but the Board consider 
that the rate is still too low, particularly as 
it includes capital replacement. 

These averages and generalisations, how- 
ever, can be misleading. They are made, 
inevitably, by the Board themselves, in their 
annual report for 1953, but they encourage 
a dangerous over-simplification. As the 
report points out, the achievements of the 
Divisions vary, those of the Areas even more, 
and if it were possible to describe the perform- 
ances of the 880 pits separately, the differences 
would be seen to be even more striking. 

The long-term work now being carried out 
under the direction of the Coal Board must 
surely begin to show to advantage in the 
overall statistics within the next decade. 
The reconstruction plan covering the years 
1950 to 1965 envisaged about 20 new deep 
mines and 70 major reconstruction schemes 
for existing collieries, together with many 
more minor reconstructions and some new 
surface drift mines. Last year ten of the new 
collieries were being sunk: four in Scotland, 
planned to produce 44 million tons a year; 
three in the Midlands, to produce 3-8 million 
tons; one in Lancashire; and two in South 
Wales to work virgin areas of anthracite. 
It is to the reconstruction of existing col- 
lieries, however, that the Board look for 
increased capacity and efficiency. Those 
pits for which major schemes had been 
approved by the end of 1953 are expected to 
increase their total output from about 50 
million tons to 76 million tons a year. Even 
so, some of this increase will be needed to 
make good the loss of tonnage at pits which, 
for various reasons, will have to be closed 
down, and part of the capital expenditure 
would, in any case, be necessary to prolong 
the lives of the collieries concerned. 

From an engineering and scientific point 
of view a considerable amount of experi- 
mental work is being carried out. A project 
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that is, in the words of the report, “ highly 
speculative,” yet likely to prove of great 
benefit, is the plan to set up boring equipment 
out at sea so that coal under the sea can be 
surveyed: some further news of this is 
given on page 678. A tower, similar to the 
Seaforts used in the Thames Estuary during 
the war, will be floated out and established 
for each bore-hole. The tower will support 
the drilling rig and winch gear, storage for 
drilling rods, generators, cranes, living 
accommodation, navigation aids, radio equip- 
ment, etc. This approach to the problem of 
proving a mining field should simplify the 
planning of under-sea working. The tech- 
nique of boring has itself been improved, 
particularly by adopting methods which have 
been used for some time in oil boring. If 
the load on the boring bit and the rate of 
rotation are maintained constant, the rate of 
penetration varies according to the hardness 
of the strata. A continuous record thus 
shows up the rock junctions and particularly 
the position and thickness of coal seams. 
A more elaborate technique which a French 
firm have used for the oil industry for many 
years involves the measurement of certain 
physical characteristics of the strata, such as 
the porosity (measured by the electrical 
resistivity) and the radioactivity. The self- 
potential, produced mainly by interaction 
between the water of the drilling fluid and 
the water in the strata, is also measured. 
A continuous log of these characteristics is 
compiled to give a very precise check of the 
location and thickness of seams. 

Some of the improved designs of winding 
gear have already been described in 
ENGINEERING. The most important is con- 
sidered to be the use of multi-ropes for 
friction-drive winding. It is a development 
of the Continental system known as Koepe 
winding, in which a single rope is driven by 
friction. Traditional British practice is to 
reel separate ropes for the two cages or skips 
on to a drum. In the application of auto- 
matic alternating-current winding a major 
advance last year was the installation of the 
first large winder of this type incorporating 
certain improvements in control. Other 
significant advances and projects include the 
more efficient use of firedamp, the first 
experimental trolley locomotive in British 
mines, the electrogyro locomotive (in which 
a flywheel is used to store and supply energy) 
and radio communication underground. As 
the Board point out, there are many oppor- 
tunities for engineering development in the 
mining industry. “It is more important,” 
they remark, “that the men chosen should 
have the necessary engineering experience and 
a flair for development work, than that they 
should have previous experience of mining.” 
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Weekly Survey 


CABLE MAKERS AND THE 
MONOPOLIES COMMISSION 


The Minister of Supply, Mr. Duncan Sandys, 
announced in the House of Commons last week 
the Government’s acceptance of all but two of 
the major conclusions contained in the Mono- 
polies Commission report on the supply of 
insulated electric wires and cables, published in 
July, 1952. He indicated that a compulsive 
order under section 10 of the Monopolies Act 
would be unnecessary if the trade associations 
concerned gave the assurances requested. The 
two principal trade associations, the Cable 
Makers’ Association and the Covered Conduc- 
tors’ Association, were criticised by the Com- 
mission for operating price controls, for allocating 
orders and fixing selling quotas for each member 
company and for the operation of exclusive 
dealership and rebate agreements that commit 
dealers and dealers’ associations to buy only 
from members of the industry’s trade associa- 
tions. The Government have asked the C.M.A. 
and the C.C.A. to discontinue these practices 
by the end of this year. 

The Commission recommended that members 
of the C.C.A. and the C.M.A., who account 
for about 80 per cent. of British production, 
should cease to quote common prices for all 
types of cables and insulated wires. The argu- 
ments in favour of close co-operation between 
members in maintaining manufacturing standards 
and in testing new products before they are put 
on the market were accepted, and the work of 
the associations in promoting research and tech- 
nical excellence was praised by the Commission. 
Members will continue to submit new products 
for approval in spite of “* the restriction of mem- 
bers’ freedom that it involved.” 

The Government were unwilling to accept 
recommendations that the direct relationship of 
prices charged to the British Electricity Authority 
and to other buyers should be published, although 
evidence that there is such a relationship will be 
requested by the Government from time to time. 
A recommendation that price agreements for 
sales of telephone cable to purchasers other than 
the Post Office was also turned down, on the 
ground that these prices are settled after cost 
investigations, and are therefore reasonable. 
Provided that there is a direct relationship 
between those prices and prices charged to other 
customers, no objection will be raised. The 
Commission had reached the conclusion that 
such large buyers as the B.E.A. and the Post 
Office are well able to look after themselves 
and their aim was thus to safeguard other buyers. 

The industry’s practice of allowing one com- 
pany to quote, without the purchaser’s knowledge, 
either a lower price or an earlier delivery than 
the rest of the members who also received the 
same inquiry “to ensure that the maker most 
fitted to carry out the order gets it,” is to 
cease, and competitive tendering will be restored. 
This should make less difficult new entry into 
the industry. The dangers of cut-throat com- 
petition were recognised by the Commission, 
and the trade associations will be free to fix 
minimum prices. The elimination of sales quotas 
and of restrictions on the freedom of dealers 
and wholesalers should allow much freer com- 
petition, and be of considerable assistance to 
companies outside the C.M.A. or the C.C.A. 
One decision of some importance is to allow the 
covenant in which British Ropes, Limited, 
undertake not to manufacture electric cables 
to lapse. The need for safeguards concerning 
the fair distribution of copper supplies when 
Government control ends have been accepted, 





and the Government will continue to keep watch 
on the position. 

It is to be hoped that the acceptance of the 
Commission’s recommendations will not affect 
seriously the close technical co-operation between 
makers that has been developed through the 
medium of their trade associations in the develop- 
ment of new products, such as submarine cable, 
which has placed the industry in a very strong 
position in export markets. It must be emphas- 
ised that the Commission found very little 
evidence that the associations have been extor- 
tionate, and much evidence that the co-operation 
of members has benefited the users of their 
products. 

x k * 


PLANT FOR INDUSTRY 

In an address to the International Cotton 
Congress last week, Sir Harry Pilkington, the 
President of the Federation of British Industries, 
told his audience that it would be unwise to 
delay investment in the belief that prices will be 
lower in due course. He said that he thought 
many people in industry were postponing re- 
equipment because they were thinking in terms 
of 1939 values. This was an unrealistic attitude 
because although costs might move marginally 
there was no question of their returning to pre- 
war levels. 

Sir Harry’s warning is timely. It is unlikely 
that conditions for taking decisions on investment 
will improve substantially on those which 
obtain at present. Competition in export 
markets is keen but not unsurmountable; the 
home market is stable, order books are improving 
and the investment allowance is available to 
provide an additional stimulus. British indus- 
try, including the engineering industry, has 
suffered in the past from shortage of materials, 
labour and equipment, and to some extent from 
a shortage of finance. There is some danger 
now that investment in new equipment will be 
retarded because prices are thought to be too 
high — an attitude of mind which is encouraged 
by the continued practice in so many companies 
of valuing assets at historical instead of at replace- 
ment cost. It is time to realise that just as 
company boards have had to become used to a 
permanently higher level of wages and materials 
costs, so they must accept within certain limits 
the inevitability of much higher figures in the 
balance sheet for capital assets and for the price 
of new equipment which will replace assets 
already in the books. 

The need for a higher rate of investment is 
generally recognised and it was underlined again 
last week in the latest issue of the Treasury 
Bulletin for Industry, which pointed out that 
productive investment in this country lags far 
behind the United States, Germany and some 
other European countries. While competitive 
conditions in 1953 became increasingly acute, 
this country was actually reducing its rate of 
capital investment after allowance is made for the 
change in prices. In the modern world, a falling 
rate of investment and increasing competitive 
power are quite incompatible. 


x «x * 
THE SUCCESS OF THE VISCOUNT 


The keen interest of world operators in the 
Vickers’ Viscount airliner stems from its relatively 
low operating costs. After operating seven 
Viscounts for six months, British European 
Airways announced that they had earned a 
profit of £395,000, equal to £64 an hour and a 
break-even load factor of 51 per cent. Over the 


average stage distance of the Corporation’s 
flights — 240 statute miles — the cost per capacity 
ton-mile flown was 39-4d. compared with 42d. 
for all B.E.A.’s operations during the same period. 
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Vickers’ chairman,  Lieut.-Genera Sir 
Ronald M. Weeks, announced in his spi ch to 
the company’s shareholders on May 2) that 
orders had been booked for 93 aircra’.. Op 
May 16 a team arrived in this country represent. 
ing the United States Civil Aeronautics Ac minis. 
tration to see if the Viscount meets their require. 
ments for an airworthiness certificate. The 
team were sent at the invitation of the Bri ish Air 
Registration Board after an American company, 
Trans-Carribean Airways, had ordered Viscounts 
subject to the granting of an American certificate 
of airworthiness. The excellent performance 
of the 30 airliners at present in airline service 
suggests that there is every hope of this being 
granted. The B.E.A., Air France and Aer 
Lingus are the major operators, but orders have 
been booked by seven other airlines, by the 
Indian Air Force and by the Canadian Depart- 
ment of Trade. Other United States operators 
have also expressed interest. 

Vickers have transferred the manufacture of the 
aircraft to their Hurn factory, leaving Weybridge 
clear for the production of the Valiant. Employ- 
ment at Hurn is being built up to 1,500 and 
production in 1954 is expected to average four 
a month. This will be expanded to eight a 
month and facilities exist at Hurn to increase 
production as may be required by the order book, 
although Vickers point out that “ one factor 
affecting delivery dates must be our policy of 
‘ tailor-making’ the aircraft to suit individual 
requirements.” With an order book totalling 
over £42 million including spares, Vickers are 
in an enviable position, which could be consoli- 
dated by orders from the United States. , 

With the growth of the volume of orders, there 
is a tendency to reduce the amount of special 
design, at any rate in the case of small orders, 
and more standard production is likely to make 
possible a volume of output at Hurn greater 
than the eight a month envisaged at present. 


x k * 
CONSTRUCTION IN CANADA 


Canadian investment in new construction since 
the war has been very large in money terms, 
but small in relation to other capital invest- 
ment such as plant, machinery and _ vehicles. 
According to a review of the past eight years 
published in the April Commercial Letter of the 
Canadian Bank of Commerce, expenditure on 
new construction averaged 2-3 billion dols., 
in real terms about 24 times as much as pre-war. 
This represents some 114 per cent. of gross 
national expenditure during the same period - 
roughly the same proportion as pre-war - out 
of a total investment that averaged 20 per cent. 
of the gross national product. Capital invest- 
ment before the war was substantially less in 
proportion — about 13 per cent. in 1939. 

The Canadian Government took steps at the 
height of the post-war boom to hold back 
expenditure on housing. This accounted for 
28 per cent. of total new construction in 1953, 
but it is probable that high construction costs, 
which have risen proportionately more than 
most other costs, have been the more effective 
restraint. House-building at present lags behind 
the marriage rate by about 10 per cent., despite 
increased Government assistance to houst 
holders. In the last three years over 40 per cent. 
of new houses were either built by the Govern- 
ment or with Government help, compared with 
6 per cent. pre-war. The proportion of con- 
sumer expenditure on housing in 1952 was 12°! 
per cent. compared with 15-8 per cent. in 1939; 
expenditure on motor cars and other durable 
goods increased from 7-5 per cent. in 1939 to 
11 per cent. in 1952, by an amount appro» imating 
the decline in housing. High buildin: costs 


ENGI 


would aj 
otherwise 
economy 
its capit 
savings | 
United S 
of Cana 
however, 
and on tl 
resources 
level of n 
Gover! 
one-fifth 
tion, Owil 
and ther 
building. 
hand — cl 
pitals — it 
contribut 
struction 
increase | 
hydro-ele 
natural | 
pipe-lines 
television 
alone are 
of the tot 
The p1 
and min 
tively sm 
total inv 
past five 
as the mé 
primary | 
building | 
ing comn 
rose fron 
dols. in 
224 mill 
refineries. 
works re: 
much inc 
If a be 
Lawrence 
mining f 
schemes, 
activity v 
years, al 
remarkat 


HIGH- 


Rather 

15th me 
des Gran 
Of these 
There we 
Germany 
Italy, the 
were wel 
been pr 
alternato 
lating me 
towers 

System st 
transmis: 
curren(, 
and grea 
ings, 1 

languace 
gather rg 
discus: 9 
each g° oy 
genera 1 
Confe: =n 
a better 
and p: »t 
of the | 
confer: \ 











ENGINEERING May 28, 1954 


would appear to be the main weakness in an 
otherwise very strong and rapidly expanding 
economy which has so far been able to finance 
its capital investment programme entirely by 
savings (foreign investment, mainly from the 
United States, has been balanced by the export 
of Canadian capital). There is every hope, 
however, that expenditure on public buildings 
and on the development of the country’s natural 
resources will be adequate to maintain a high 
level of new building. 

Government building in 1953 fell to less than 
one-fifth of total expenditure on new construc- 
tion, owing to a reduction in defence expenditure, 
and there was a corresponding fall in factory 
building. Institutional construction on the other 
hand —churches, universities, schools and hos- 
pitals - increased sharply and is expected to 
contribute nearly half the total increase in con- 
struction in 1954. There has also been a large 
increase in building by utilities, particularly for 
hydro-electricity schemes, the exploitation of 
natural gas resources, for air transport, oil 
pipe-lines, warehousing and for radio and 
television transmission; the last five items 
alone are expected to account for 15 per cent. 
of the total for utilities in 1954. 

The primary industries - agriculture, forestry 
and mining, including oil—contribute a rela- 
tively small but fairly stable proportion of the 
total investment on construction. During the 
past five years, mining has displaced agriculture 
as the major investor on new construction in the 
primary group of industries, despite the largest 
building programme yet undertaken by the farm- 
ing community. Building on mining properties 
rose from 55 million dols. in 1948 to 189 million 
dols. in 1953, and is expected to amount to 
224 million dols. in 1954. Expenditure on 
refineries, gas absorption plant and chemical 
works resulting from these developments is also 
much increased. 

If a beginning is made this year with the St. 
Lawrence Seaway, the Pine Point base-metal 
mining project and a few of the other major 
schemes, it is unlikely that new construction 
activity will fall very much during the next few 
years, and there should be no slack in the 
remarkable progress of Canadian expansion. 
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HIGH-TENSION ELECTRIC POWER 
TRANSMISSION 
Rather over 1,400 members attended the 
15th meeting of the Conférence Internationale 
des Grands Réseaux Electriques 4 Haute Tension. 
Of these, 240 are from the United Kingdom. 
There was also a large French delegation and 
Germany, Belgium, Spain, the United States, 
Italy, the Netherlands, Sweden and Switzerland 
were well represented. Some 150 papers have 
been presented, covering such subjects as 
alternators, transformers, circuit-breakers, insu- 
lating materials, substations, high-voltage cables, 
towers and transmission lines, protection, 
system stability, lightning and extra-high-voltage 
transmission, both by alternating and direct 
current. The meetings have been well attended 
and great interest has been taken in the proceed- 
Ings, 11 spite of the fact that the difficulty of 
languace, inseparable from such an international 
gather 1g, tends to slow down the conduct of the 
discus: ons. It would be an advantage if 
each ¢ oup of papers could be accompanied by a 
genera report, as is done at the World Power 
Confe: -nces, as this would give those attending 
a beti:r chance of appreciating the contents 
and p: »bably add liveliness to the contributions 
of the different speakers. A report of the 


confer: ice, together with summaries of some 


of the papers, is commenced on page 685 of 
this issue of ENGINEERING. 


x * * 
1.C.I. PROFIT-SHARING SCHEME 


The profit-sharing plan announced by Imperial 
Chemical Industries, Limited, last week — which 
will cover, to start with, about 75,000 of the 
company’s employees —is a land-mark in the 
history of profit sharing in this country. The 
idea of formal participation by employees in 
the profits of a company has been growing 
steadily over the last 30 to 40 years and a number 
of large companies now have arrangements of 
this kind. The I.C.I. scheme is not, therefore, 
important because it establishes any new prin- 
ciple in profit sharing: it is significant in another 
direction. Here is one of the first of the indus- 
trial giants of the British economy to formulate a 
profit-sharing scheme —a scheme, too, in which 
an effort has been made to achieve simplicity of 
operation for a large number of employees. 

The scheme is subject to the approval of the 
annual general meeting of the company next 
week but Treasury consent has already been 
given to it. A 100 per cent. scrip issue on the 
£71 million ordinary capital and a two-for-five 
issue of 5 per cent. cumulative preference shares 
on the £24 million 7 per cent. cumulative will be 
made. The first distribution will take place 
in the summer of 1955 to adult employees with 
24 years service or more at that date. The 
bonus will be on the basis of 1 per cent. of the 
employees’ annual remuneration for each 1 per 
cent. of the total annual ordinary dividend in 
excess of Spercent. Payments, subject to income 
tax, will be made to trustees for investment in 
I.C.I. ordinary stock, which will be issued to 
the trustees at market price. Stock issued will 
be held by the trustees until an employee has a 
minimum of £25 of stock to his credit and this 
will then be given to him without restriction. 
The scheme will not be part of an employee’s 
contract of employment nor will the benefit 
form part of contractual wages. The directors 
of the company are to retain complete control 
over the scheme, with powers to amend or 
terminate in the light of circumstances which 
may develop in the future. 


x kk 


LONDON’S TRAFFIC 


The latest report to the Minister of Transport by 
the London and Home Counties Traffic Advisory 
Committee reveals the magnitude of the work 
waiting to be done if road traffic congestion in 
London is not to become intolerably acute. 
Authority for such work to be undertaken rests 
with the Government, who are constantly being 
urged to authorise large-scale expenditure on 
many other worthy projects, but so marked is 
the inadequacy of the capital’s streets and parking 
facilities, in relation to the post-war growth in 
traffic, that on purely economic grounds the 
Committee are justified in reporting that “ we 
cannot conceal our anxiety at the fact that you 
have not yet authorised an immediate start with 
the major road improvements which are vitally 
necessary to improve circulation in the inner 
area.” 

Last December the Committee discussed with 
Sir Owen Williams his proposed design for over- 
ground and underground garages. They were 
“greatly impressed by Sir Owen’s designs, 
which we think are a good example of construc- 
tive imagination applied to a difficult problem.” 
Normally, a parking garage consists of a number 
of entirely separate, level floors connected by 
steel ramps. Parking is difficult to organise 
efficiently and construction costs are fairly high. 
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Sir Owen’s scheme provides for a series of ramped 
floors of gentle gradient, with level exits. 
Each ramped floor leads on to the next, and each 
has continuous parking space along both sides 
with a central carriageway betwe2i. Vehicles 
moving in the garage would all ' «© moving in the 
same direction, whether they were looking for a 
vacant space or coming down to the exit. 

The Minister of Transport is also urged to set 
up a committee to reconsider the whole project 
for the “A” ring road which was abandoned in 
1950. This road would be built at a radius 
varying from about 14 miles to 2 miles from 
Waterloo Bridge. Most of it would be in 
cuttings; some of it in tunnels (notably under 
Hyde Park); and several miles of it on viaducts. 
‘** This is one of the few bold and imaginative 
ideas,” the Committee state, ‘“‘ which have been 
proposed to deal with traffic congestion in 
London....” If the chairman of the 
Committee (Mr. A. Samuels, A.M.I.Mech.E.) 
and his colleagues succeed in their representa- 
tions to the Minister, they will undoubtedly earn 
the thanks of the consulting engineers, con- 
tractors and highway departments who could do 
so much to mitigate the loss of time and money 
incurred by that quarter of the country’s popula- 
tion which travels in and around London. 


x *k * 


RESEARCH ESTABLISHMENTS 


The Treasury has considered the possibility of 
introducing block grants to certain Ministry of 
Supply and Admiralty research establishments 
which would permit a system of financial pro- 
grammes extending over a number of years, in 
place of the present system of annual estimates. 
It had been suggested that it is ‘ difficult for 
close estimates of this kind of work (rearmament 
research) to be made within a system of annual 
accounting.” A Treasury memorandum to the 
Select Committee on Estimates states that if a 
system of long-term budgeting by block grants 
were instituted for some establishments, it 
would inevitably give rise to claims for the 
adoption of a similar system in other establish- 
ments, and so in turn for other activities and 
services which are not confined to individual 
establishments. 

It is recognised by the Treasury that there are 
considerable advantages in the use of long-term 
financial plans for research and development, but 
the degree of priority accorded to these activities 
since the war has meant in practice that there 
has been little interference with planned pro- 
grammes. Apart from the constitutional issues 
raised by the proposed block-grants system, the 
Treasury believe it would be contrary to the 
fundamental requirements of a properly con- 
ceived research and development policy. 

Continuity in research is also the subject of a 
Ministry of Supply memorandum on the Radar 
Research and Development Establishment, the 
Telecommunication Research Establishment, and 
the Admiralty Signal and Radar Establish- 
ment. The Ministry were urged to give every 
assistance to these establishments to secure and 
maintain an adequate staff of scientists so as to 
preserve continuity in research. They conclude 
that, apart from the difficult problem presented 
by occasional losses of outstanding scientists 
drawn away by special offers with which a 
Government department cannot compete, it is 
unlikely that staffing difficulties, though they will 
persist as long as there is a national shortage of 
highly trained electronic scientists, will be such 
as to cause a serious break in the continuity of 
research. 

The Treasury and Ministry replies are given in 
the Fourth Special Report from the Select Com- 
mittee on Estimates (H.M. Stationery Office, 6d.). 
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HAMMERS AND CHISELS 
FALSE ECONOMY OF LOW QUALITY 


By L. Smith, 


The hammer and chisel are simple tools but 
their simplicity should not blind us to their 
importance. If they are not of the right quality 
— and particularly if they have not been properly 
heat-treated — they are potentially dangerous to 
the user, and management can remain unaware 
of the cost involved in replacing chisels which are 
failing frequently in use owing to “‘ mushrooming” 
of the head or fracture of the cutting edge. 

Used in combination, the hammer and chisel 
introduce a hazard: two hard and rather brittle 
steels are brought into violent contact and if 
the blow is only slightly glancing there is a risk 
of a chip flying off one or the other. Goggles 
should, of course, be worn to protect the eyes, 
but that rule is frequently broken. A torn fore- 
arm or a chip embedded in the cheek or chest, 
though not perhaps so serious, should also be 
guarded against. 

There is a British Standard covering hand 
hammers, B.S. 876, and it is hoped that there will 
soon be one covering chisels, but a British Stan- 
dard does not, of itself, do anything. A British 
Standard justifies its existence only in so far as 
manufacturers are able and willing to work to it 
and users are willing to order to it and able to see 
that they get what they order. 

A not inconsiderable proportion of the 
hammers made in this country are sold by local 
ironmongers, tool shops, stockists and chain 
stores to the man who just needs a hammer. 
This man has never heard of B.S. 876; neither, in 
all probability, have most of the people from 
whom he buys his hammer. In fact, unknown 
to himself, there is a distinct possibility that he 
has bought himself a dangerous weapon. He 
will be safe enough if he uses it for hammering 
nails but not so safe if he uses it on something 
hard and solid, while as one of the partners in 
the hammer and chisel combination it may be a 
real potential danger. 

As a result of an incident some years ago, in 
which a man suffered a near-serious accident 
when a chip flew off the edge of the hammer he 
was using with a chisel, an inquiry was put in 
hand. The hammers in use on the firm’s pre- 
mises had been bought from various sources. 
That involved in the accident (shown in the 
illustration above) had a hardness near the edge 
of the striking face of 850 V.P.N. Tests on 
other hammers showed that there were many in 
the same condition. It was easy enough to 
render the hammers safe by tempering at 
350 deg. C. Some of the hammer heads tested 
were soft and this softness was not corrected by 
tempering but, at least, none of the treated heads 
was dangerous. It was obviously impossible to 
withdraw the many hundreds in the factory 
immediately, but it was done fairly quickly 
using stock hammers which had been made safe 
by tempering. The calied-in hammers were 
de-shafted. Any obviously defective heads 
were scrapped and the remainder, without any 
testing, were tempered and re-shafted ready to 
replace those called in from the next depart- 
ment. 

The next problem was to ensure that all 
hammers bought in were to B.S. 876. It was 
decided to buy direct from the manufacturer. 
The results of the investigation had indicated 
that the methods used for heat-treating hammer 
heads could not, at the time, be fairly described 
as being in accord with modern principles. The 
heat-treatment is not a straightforward matter 
of hardening and tempering a small forging. 
The striking face and pein end must be hardened 
while the part surrounding the eye remains soft. 
Nevertheless, there is sufficient knowledge and 
technical ability available to ensure that hammers 
can be made to the requirements of B.S. 876. This 
is shown by the fact that insistence on the terms 
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of the specification has produced consistently 
satisfactory hammer heads, at a reasonable price. 


HEAT-TREATING HAMMER HEADS 

B.S.876 specifies that the hammers should be 
made from a steel containing 0-45 to 0-65 per 
cent. carbon, with the normal amounts of the 
other constituents. Most manufacturers work to 
about the middle of the carbon range. The 
heads are drop-forged and are sometimes 
normalised after forging. The value of normal- 
ising is doubtful. The difficulty in heat-treating 
lies in the hardening of the striking face and the 
pein surface while leaving the rest of the head 
soft. It is often done by immersing the head, 
striking face down, to a depth of about 4 in. 
in a bath of molten lead or salt held at the 
hardening temperature—around 800 deg. C. 
The time in the bath is gauged by experience 
and then the heads are quenched in water 
individually. Much of this work is left to the 
skill of the operative, who will often interrupt 
quenching to prevent full hardening. The pein 
end is then similarly treated, although there may 
be advantages in hardening the pein end first. 

This method of heat-treatment is not under 
good control and there is every chance of great 
variation in hardness values if the heads are 
given no further treatment. From the con- 
sistency of the hardness results obtained from 
hammers from certain suppliers it is obvious that 
the hardening treatment is being followed by a 
tempering process. This makes the attainment 
of consistent hardness figures possible as the 
hammers may be quenched right out and a 
hardness figure then obtained corresponding to 
the tempering temperature. Though hardening 
and tempering results in hammers of the correct 
hardness, there is always the danger of heat- 
treatment cracks. These have been reported 
by some users, although the writer has not 
encountered this problem. The simple shape 
of the hammer makes cracking unlikely with the 
correct technique, though it could be caused by 
too high a hardening temperature. 

Flame hardening would seem to be an ideal 
process for the local hardening of hammer heads. 
The capital cost of the equipment would be 
rather high and the need for tempering would 
not be eliminated, but the closer control possible 
should result in a consistent product on a mass- 
production scale. 


CHISELS 


Some years ago there arose the problem of a 
hand chisel for cutting chromium-nickel austen- 
itic steels. It soon became apparent that a hand 


There is a wide varia- 
tion in the hardness of 
chisels, often leading 
to fracture of the 
cutting edge and 
mushrooming of the 
striking end. 
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An inquiry into the quality hammers and chisels 

was begun as a result of an accident with this 

hammer. A chip had flown off the edge when the 
hammer struck a chisel. 


hammer and chisel were not suitable tools for 
cutting these steels. Pneumatic chisels would 
do the job but only when the cutting edge was 
made from high-speed steel. It was found that 
14 per cent. tungsten steel was less likely to crack 
in use than 18 per cent. tungsten steel, and that 
the useful hardness range for the cutting edge 
was very wide. To resist the severe hammering, 
the striking end must be very hard, but because 
the blow is guided on to the end to give a clean 
blow, there proved to be no danger of chipping. 
It was found essential to have the middle part 
where the section changes softer than the ends; 
the chisel was, therefore, given an_ overall 
softening treatment and the ends were hardened 
as for cutting tools. These chisels are expensive, 
but so good that the few experimental chisels 
are still in use after many months. Recently, a 
chisel-making firm submitted for test a duplex 
chisel with a high-speed steel cutting end flash- 
butt-welded to a low-alloy steel shank; this was 
found to be verv satisfactorv. 

During the investigation it was found that the 
hand chisels normally supplied were not consis- 
tently satisfactory even for cutting mild steel. 
They were made of 0-9 per cent. carbon steel, 
but even when alloy-steel chisels bought from 
various makers were tested, the hardness figures 
were not consistent. A series of tests was started 
on chisels bought from various suppliers, and 
some chisels were also made of different steels 
heat-treated to give various hardness ranges. The 
first problem was one of testing. It will be 
obvious that the only realistic way to separate 
the good from the moderately good is to give 
them to a fitter for a long period of use. When 


this was done with a batch of various types 
reports were received only on chisels which were 
not very good. The others simply ‘ vanished.” 
It was apparent that good chisels were still so 
scarce that when a fitter found one he kept it. 
A better system of checking was devised and 
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the inal conclusions were as follows: (1) a cutting 
edg: giving a fair cutting life between regrinds 
had a hardness of 600 to 700 V.P.N.; (2) to 
attain that hardness without danger of cracking 
in service, a low-alloy steel was required; (3) the 
type of alloy steel did not seem to be very 
significant but a carbon content of about 0-5 per 
cent. was needed; (4) the optimum hardness for 
the striking end was 320 to 350 V.P.N. (This 
range was critical—a softer head mushroomed 
quickly and a harder one constituted a danger 
owing to flaking of the chisel or the hammer.) 
A few experiments were done on chisel body 
shape. While these were insufficient to prove the 
point conclusively, there was some indication 
that, for the ordinary flat chisel, a flat bar section 
with rounded edges gave better results than the 
more usual octagonal shape. 

One of the problems in manufacturing a chisel 
is the fact that the chisel has always been con- 
sidered as something which should be cheap. 
The tendency, therefore, is to heat-treat it by as 
simple a process as possible. This has led to the 
use of the so-called “ self-tempering ” chisel, 
which really means a chisel made without any 
tempering. The whole chisel, after forming, 
is heated to the hardening temperature and 
allowed to cool in air. The thinner cutting edge 
cools more quickly than the striking end and is 
thus harder. There is no real control over the 
heat-treatment and it is not surprising that there 
is a fairly wide variation in hardness from one 
chisel to another. Such variations and their 
probable results are shown in the lower illustra- 
tion. Some makers harden the whole chisel 
to a high figure but one agreed to temper the 
striking end when the danger was pointed out. 

The heat-treatment of chisels is in some ways 
analogous to the heat-treatment of hammers in 
that the hardness is required to vary along the 
length. The chisel-makers are, like the hammer- 
makers, trying to obtain the hardness required 
by a partial hardening, whereas it is widely 
accepted that the process most easily controlled 
to give consistent hardnesses of the required 
values is hardening and tempering. A chisel 
should, therefore, have the striking end fully 
hardened and tempered to a hardness of 320 to 
350 V.P.N., and the cutting edge fully hardened 
and lightly tempered to a hardness of 600 to 
700 V.P.N. The light tempering may not reduce 
the hardness, but it will give a measure of stress- 
relief, and thus reduce the tendency to crack in 
service. There are two methods of achieving 
this object. One is to harden the whole chisel 
and separately to heat each end to the required 
tempering temperature. The other (and slightly 
preferable) method is to harden and temper the 
whole chisel to the striking-end hardness and then 
harden the cutting edge and temper the whole 
chisel at the light tempering temperature. 

Both the hammer and the chisel are humble 
tools and have consequently been neglected, 
especially by the user. The reply of the manu- 
facturer to adverse criticism is that he gets a 
negligible number of complaints. This is not 
really surprising. A workman will put up with 
either of these tools provided it is not too bad. 
The odd bad one he will reject and obtain a new 
one with no one being much the wiser. The 
shortcomings of hammers and chisels are not 
evident to managements unless some glaring 
Cases arise or there is a serious accident. 

Both hammers and chisels can be made to 
high 2d consistent standards and, if only in the 
Interes's of safety, the user should insist on these 
Standa'is being achieved. The manufacturer 
has ac ss to the data on the means of achieving 
the rec sired standards and to facilities to apply 
these . ta. As long as the user is willing to 
accept in inferior article, some manufacturers 
may nc be inclined to bring their product up to 
a desii ble standard. A weakness of B.S. 876 
ls that the 2 per cent. hardness test by the 
manui. turer is not obligatory. It is a fairly 
simple natter to do hardness tests on batches 
of har ners and chisels; it would be to the 
benefit >f all concerned if as many users as 
Possibi. were to apply these tests in order to 
Satisfy .emselves that they are buying as good 
4 prod >t as it is reasonable to expect. 


THE ROYAL SOCIETY 
CONVERSAZIONE 


The contribution made by the natural scientist to 
technological progress often seems a mere by- 
product of his investigations, but it is often 
of the very highest value. This was _illus- 
trated by a series of exhibits representing current 
research in various fields of science displayed 
during a Conversazione held at Burlington 
House, Piccadilly, W.1, on Thursday, May 20, 
by the Royal Society. In his introduction 
to a preview of the exhibits, Sir Lawrence 
Bragg, O.B.E., chairman of the Soirée Committee, 
which is responsible for arranging these twice- 
yearly meetings, summarised the work exhibited 
and spoke of the practical uses to which certain 
of the principles demonstrated might be put. 

A colour film depicting the first year’s opera- 
tions of the British North Greenland Expedition, 
in which data for eight different sciences are 
being collected, was also shown. 


COOLING BY ELECTRIC CURRENT 


Among the exhibits was one, contributed by 
the research laboratories of the General Electric 
Company, Limited, Magnet House, Kingsway, 
London, W.C.2, which demonstrated the produc- 
tion of enhanced thermo-electric effects at the 
junctions of semi-conductors. By passing an 
electric current through a junction of dissimilar 
metals in one direction a heating effect is pro- 
duced and in the other a cooling effect. Hitherto 
cooling has been negligible compared with resist- 
ance heating, but it has been found that with 
junctions between bismuth and bismuth telluride, 
cooling effects down to 26 deg. C. can be obtained 
and in the demonstration at Burlington House 
water was frozen by this means. 

It is envisaged that, although at present refrig- 
eration by this method is less efficient than by 
conventional systems, developments may later 
render junction cooling practicable for this 
purpose. Moreover, since the same factors 
govern both efficient cooling and the efficient 
generation of electricity, this principle may 
eventually be employed for electric-power produc- 
tion from waste heat or solar energy. 


SEPARATION BY GAS-LIQUID 
CHROMATOGRAPHY 


Also demonstrated was a technique for the 
separation of volatile substances by a method 
analagous to liquid-liquid chromatography, but 
more rapid. Complex mixtures, normally separ- 
ated by distillation, can be introduced into the 
end of a glass tube packed with an inert solid, 
over the surface of which is distributed a liquid 
of high boiling point. A stream of nitrogen 
blows the mixture down the column so that, 
provided the conditions are suitably adjusted, it 
separates into zones of pure substances. The 
substances emerge as vapours in the gas stream 
and are automatically detected and recorded by a 
special detector, by means of which one molecule 
of an alcohol, for example, can be identified in 
50,000 molecules of nitrogen. ; 

Analyses performed in this way are continu- 
ously recorded on strip graph paper and it is 
claimed that where perhaps three weeks was 
formerly required for the completion of an 
analysis, results may be obtained by this method 
in three hours. Mixtures containing up to 30 
substances have already been analysed, the con- 
stituents separated including volatile halides, 
alcohols, hydrocarbons, esters and ketones. The 
control of processes in the petroleum and 
chemical industries is among the possible applica- 
tions of this technique. Dr. A. T. James and 
Dr. A. J. P. Martin, F.R.S., of the National 
Institute for Medical Research, were responsible 
for this exhibit. 


DEEP-SEA REPEATER 


The Post Office Engineering Department 
Research Station exhibited a deep-sea telephone 
repeater, seven of which are to be laid this 
year in a cable carrying 36 high-grade telephone 
circuits between Scotland and Norway. Similar 
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repeaters will probably be used in the British 
section of the proposed transatlantic cable. 
The amplifier, which together with other elec- 
trical equipment is hermetically sealed in a brass 
sleeve, incorporates two u-paths in parallel with 
one f-path. A fault in one of the u-paths will 
not seriously degrade the system. 

Other exhibits displayed included an integrat- 
ing soap-film air-flow meter, a photo-electronic 
apparatus for measuring the velocity of rapid 
chemical reactions and apparatus illustrating 
fluorescence and energy transfer between mole- 
cules and electrophoretic separation of rare gases. 


x * * 
Letters to the Editor 


DRAWINGS IN “ ENGINEERING ” 
Legibility of Back-Lining 

Sir, I agree with your correspondent Mr. D. B. 
Welbourn (page 611, May 14) that back-lining 
makes working drawings less legible to engineers. 
It is difficult for an engineer to speak for non- 
engineers, but I should imagine the practice 
makes interpretation more difficult {or them too. 

Surely back-lining is a quite unnecessary em- 
bellishment on an engineering drawing, and it 


could be dropped with advantage. It is out of 
place now, except in museums. 
Your faithfully, 
S. B. BAILey. 


Department of Scientific and 
Industrial Research, 
Charles House, 
5-11 Regent-street, 
London, S.W.1. 


Sir, The so-called “ simplified drawings ” now 
in general use are a result of the desire to save 
time in the drawing office. The evergrowing 
army of unskilled employees has necessitated, 
in recent years, the preparation of vast quantities 
of “* fourth views ” - three-dimensional drawings 
which help the employee to understand what he 
is looking at when he has a “ simplified ” draw- 
ing in his hand. The preparation of such views 
is an expensive matter; so much so, that com- 
plicated three-dimensional drawing equipment 
has been used on a large scale. 

Where drawings are prepared in the simplest 
manner, using uniform lines, no cross-hatching 
and many conventions, there is a considerable 
saving in the drawing office. The time for draw- 
ing one detail may be reduced by 30 per cent. 
In the machine shop half a dozen men may have 
to read the same drawing, but by the time they 
have each consulted the other and the drawing 
office, the time lost is generally more than that 
saved. If only some means were used to indicate 
rapidly which outlines in the drawings repre- 
sented projections and which represented hollows, 
the drawing would stand out in relief. The well- 
known “ shadow printing” stands out in relief 
without the reader even knowing on what con- 
vention it is based, and even without completing 
the outlines of the letters. Back-lining is a 
cheap form of shadow lining and aids legibility. 
The convention is taught in all courses of engi- 
neering drawing, although not in any detail, it 
being rather obvious. Time saving in the pre- 
paration of drawings is obtained by using modern 
drafting aids and not by over-simplification of the 
drawings. Back-lining should be retained in 
ENGINEERING. 

Yours faithfully, 
JoHN M. TEBBY. 
71 Bassett’s-way, 
Farnborough, 
Kent. 
May 15, 1954. 











678 


PRODUCTION ENGINEERING COURSE 
ALTERNATIVE THIRD YEAR FOR DEGREE 


To prepare prospective engineers who have 
already completed part of their training, for those 
posts in industry primarily concerned with pro- 
duction and management, a special course in 
production engineering - designed to provide a 
wider knowledge and a broader outlook than 
the more conventional courses—is to be 
introduced at Manchester University. 

The course, which is to serve as an alternative 
to the existing third-year curricula and lead also 
to an honours degree, is offered by the Depart- 
ment of Mechanical Engineering, and will be 
inaugurated next October when a proportion of 
the students, at present in their second year, will 
form the first intake. It is hoped that, in 
addition, the course will be made available to 
graduates in mechanical engineering from other 
universities both here and overseas, and in this 
case a one-year diploma will be awarded. 


TEACHING PRODUCTION ANALYSIS 


Among the students who have hitherto taken 
the courses of a more conventional type are many 
who, though capable of handling problems which 
involve a variety of factors, are less happily 
disposed towards analytical theory and the 
synthetic approach to design. It is for people 
of this kind that the new course is intended. 
They will not be likely to enter the higher fields 
of design and development, and, consequently, 
their approach to these subjects will be analytical 
rather than synthetic. 

This point might be illustrated with respect 

to the study of a crankshaft. The design 
engineer, whose approach is a synthetic one, 
will consider the shaft as built from a series of 
torsion bars and beams subjected to bending; 
and his calculations will be made accordingly. 
The production engineer is principally concerned 
with the interpretation of drawings and the best 
methods of translating them into finished articles. 
His approach is therefore analytical. 
' The emphasis of the new course, therefore, 
lies on analysis, and one aspect of the training 
will deal with the study of drawings and the parts 
which they represent. For this purpose a collec- 
tion of detailed drawings and the corresponding 
components has been assembled and many of 
these have been presented by Rolls-Royce, 
Limited of Derby. The student will examine 
their features from the points of view of both 
function and manufacture and will thus become 
familiar with such principles as tolerancing and 
stress-relief. 


LABORATORY FACILITIES 


Another aspect of the course is concerned with 
human relationships in industry, and six hours 
each week will be devoted to the problems of 
management under such headings as _trade- 
union practices, labour efficiency and company 
law. Production control and design, plant 
layout, power-station practice and mathematical 
statistics are other special fields covered. Subjects 
of a more purely technical nature incorporated 
in the syllabus include advanced theory of 
machines, materials and structures, metal pro- 
cessing, electrical measurement and control, 
servo-mechanisms, materials testing, machine 
tools and metrology. The planning, super- 
vision and inspection of production processes will 
also be dealt with during the course. 

To provide a firm basis for the course, the 
Department has for some years, with the assist- 
ance of numerous firms and organisations, been 
creating new laboratory facilities and is now 
fully prepared to offer a comprehensive and 


substantial practical training. An extensive 
range of machine tools and welding plant is 
installed and the metrology laboratory is among 
the best equipped in the country. 

Examples of the instruments which will be 
available for teaching purposes are the “‘ Taly- 
rond,” made by Taylor, Taylor and Hobson, 
Limited, Stoughton-street, Leicester, which is 
designed for the accurate measurement of 
cylindrical surfaces, and an interferometer for 
length standardisation which employs the wave- 
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length of light as a basis of comparison. Arong 
the machine tools to be used are: an “ )pti- 
metric” tool-room borer built by H. w. 
Kearns and Company, Limited, Broadhath, 
Altrincham, Cheshire, and the “ Matrix” jig 
boring machine made by the Coventry Ciauge 
and Tool Company, Limited, Fletchamstead- 
highway, Coventry. Practical instruction in the 
operation of servo-mechanisms will be given. 

Professor H. Wright Baker, D.Sc,, 
M.I.Mech.E., head of the Department of 
Mechanical Engineering, believes that the pro- 
duction engineering course will provide as 
sound a training as other honours degree courses 
and will prove an attractive one to both students 
and industry. 


INAUGURATION OF SEAFIELD 


COLLIERY 
EXTENSIVE UNDERSEA WORKINGS 


A large new colliery, with a probable life of 
150 years, was inaugurated by the National Coal 
Board at Seafield, south of Kirkcaldy, Fife, on 
May 12. When in full production the under- 
taking will have a daily output of 5,000 tons of 
saleable coal, while the production per man- 
shift is expected to exceed 40 cwt. The cost of 
the Seafield project is estimated to be over 
£5,000,000. 

It has long been recognised that an extensive 
coalfield lies beneath the bed of the Firth of 
Forth, and to develop the lower seams below the 
Forth and the upper seams at the southern end 
of the field a new unit was necessary. The 
Seafield site was chosen as the best position 
available. The shafts will be sunk in the barren 
measures lying below the limestone-coal group, 
the seams of which outcrop between Seafield 
and Kirkcaldy harbour. 

From the shafts — at depths of 1,000 ft. and 
1,850 ft. - level roads will be driven for a distance 
of about two miles under the Forth to cut the 
coal at depths suitable for working. Production 
will start from the seams of the limestone coal 
group, and the mines will be continued through 
the millstone grit into the upper or productive- 
coal measures. The field will be opened out 
by a series of lateral and cross-cut mines over an 
area five miles long by three miles wide. 

The major seams, which it is hoped to work 
from the colliery, number 20 and have a total 
thickness of 78 ft. of coal ranging from the 
Dunfermline Splint measuring 24 in. to the 
Dysart Main, which is 14 ft. thick. It is esti- 
mated that the reserves between the 1,000 ft. 
and 1,850 ft. horizons should be sufficient to 
maintain an output of 5,000 tons a day for 
60 years. Beyond that period new mines at a 
lower horizon will be required, and there appears 
at present to be no reason why, even with a 
larger daily output than that now contemplated, 
the life of the colliery should not exceed 150 years. 

The shafts are to be sunk to a total depth of 
1,900 ft. and lined with concrete to a finished 
diameter of 24 ft. The coal, which will comprise 
household and industrial qualities, will be wound 
in No. 1 shaft in skips hoisted by an electric 
winder. On the surface, the run-of-mine coal 
will be conveyed from the skips direct to a high- 
capacity preparation plant, where the fuel will be 
mechanically cleaned and graded to market 
requirements. 

The No. 2 shaft will be used for winding men, 
materials, and stone, and the pit-top will be 
laid out to handle mine cars with the minimum 
of labour. The shaft will be equipped with 
cages, which will be hoisted either by a ground- 


mounted clutch winder or a tower-mounted 
multi-rope friction winder of the latest and most 
efficient design. In the design and construction 
of the headframes the colliery will strike a new 
note. They will be of concrete, built up in 
pre-cast sections and stressed on the site. 

Locomotives will be used underground to haul 
coal and materials through the level access 
roads. The length and complexity of the roads, 
the number of locomotives, and the amount of 
underground traffic to be handled will require 
a complete railway system in miniature, with a 
traffic superintendent controlling by means of 
telephones and signals the movement and 
marshalling of mine cars. The main roadways 
will be spacious, designed to meet the problem 
of ventilating workings at considerable distances 
from the shafts. 

Since it is essential in undersea workings to 
have an accurate knowledge of the thickness and 
nature of the loose unconsolidated materials 
overlying the solid rocks, geophysical investiga- 
tions are to be undertaken to determine by 
seismic methods the rockhead contour across 
the area to be opened out. By the same means 
it is hoped that any old buried river valleys that 
may traverse the solid rocks will be localised and 
defined. The survey, which will be carried out 
under the supervision of Dr. Murray MacGregor, 
the divisional geologist, is expected to be started 
towards the end of this month. 

In connection with the Seafield scheme the 
first experimental out-to-sea drilling to prove 
undersea reserves of coal will be carried out by 
the Coal Board in the River Forth about two 
and a half miles off Kirkcaldy. The drilling 
towers are now under construction, and actual 
drilling is expected to begin in a month or two. 
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SCHOLARSHIP FOR 
MECHANICAL ENGINEERS 


Through the generosity of the Maudslay Society 
the Junior Institution of Engineers is enabled to 
offer a scholarship to be known as 

“* Maudslay Scholarship ” to young engineers to 
assist them in their technical education and 
practical training. The Scholarship this year 
has been doubled and will be £300 for one year. 
Candidates must not be more than 26 years of 
age and must be engineers, or training [0 be 
engineers, wholly or mainly interested in mech- 
anical engineering. The closing date for entries 
for this award for each session is July 3l. 
Further information can be obtained from the 
Secretary, Junior Institution of Eng:neers, 
39 Victoria-street, Westminster, S.W.1. 
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THE INCORPORATED 
PLANT ENGINEERS 


Annual Conference 


The seventh annual conference of the Incor- 
porated Plant Engineers was held at the Grand 
Hotel, Scarborough, on May 19, 20 and 21. 
The conference was preceded by a civic reception 
and ball in the evening of May 19, at which the 
Mayor and Mayoress of Scarborough, Councillor 
and Mrs. N. Walsh, welcomed members and 
guests. On the following day, the proceedings 
opened with the installation of Mr. R. H. Cob- 
bold, B.A. (Cantab.), M.I.E.E., as the Plant 
Engineers’ eighth president. Mr. Cobbold then 
delivered his presidential address. He said that 
the plant engineer had knowledge and experience 
which others had not, and which was of great value 
in the field of engineering. He appealed to his 
hearers to make this knowledge available, and 
said that though not all engineers were expert 
speakers and writers, it was nevertheless true 
that all could speak, write and think, and it 
was up to each individual to make his own 
contribution to the general store of knowledge. 

The conference was then addressed by Mr. 
H. C. I. Rogers, M.A. (Cantab.), M.I.Mech.E., 
M.I. Plant E., who spoke on “* The Challenge of 
Modern Industry.” Mr. Rogers said _ that 
although in some fields it would be true to say 
that scientists, by their research work, had 
initiated completely new lines of development, it 
was difficult to think of any scientific ideas which 
had not needed engineers to develop them, and 
produce the machinery required to make them 
practicable. The engineer, therefore, had a large 
measure of responsibility for creating the chal- 
lenge of modern industry, and he must also find 
many of the answers. The speaker then pro- 
ceeded to give many examples of the problems 
of modern industry, and to examine possible 
solutions from the technical, economic, and 
educational viewpoints. A lively discussion 
followed Mr. Rogers’s address. In the afternoon, 
members joined one of four discussion groups, 
the proceedings in each case being opened by 
brief contributions from a team. The subjects 
discussed were: “ Industrial accounting as a 
tool of manufacturing is as important to the 
plant engineer as the tools in his workshops ”’; 
“Smokeless zones and smog”; “ Are existing 
safety requirements hindering productivity?” 
and “* How to save time.” The evening of May 
20 was devoted to the conference dinner and 
dance. The principal guest speaker was the Earl 
of Verulam, who related some of his experiences 
when abroad in search of export business. 

On the final day of the conference, the first 
speaker was Sir Leslie Hollinghurst, K.C.B., 
K.B.E., D.F.C., the chairman of the recently- 
established National Industrial Fuel Efficiency 
Service. Sir Leslie outlined the functions of the 
Service, and gave details of how plant engineers 
could obtain advice and assistance. The pre- 
sentation of the 1954 Alexander Duckham 
Memorial Awards was the next item. Two 
members, Mr. B. A. Clark and Mr. J. W. 
Swallow, were presented with a silver and a 
bronze medal respectively. Mr. Clark’s prize- 
winnin : paper was entitled ‘‘ A new development 
in laun iry washing machines,” and Mr. Swallow 
had chosen for his subject ‘‘ The D.C. control of 
steelworks cranes.” Following the presentation, 
both papers were introduced briefly by the 
author:, and discussions followed. The con- 
ference concluded with summaries of the previous 
day’s -roup discussions, by the four group 
chairm-n, and with a review of the conference 
Procee. ings by Mr. Tom Hanson, M.I.Plant ze; 
editor .f Plant Engineering, of Chicago. 


PERSONAL 


Mr. T. B. WortH, M.I.Mech.E., A.M.I.E.E., 
M.I.P.E., F.R.S.A., principal senior lecturer in 
production engineering and assistant head of the 
Department of Mechanical and Production Engineer- 
ing, College of Technology, Birmingham, has been 
nominated by the Ministry of Education to undertake 
a technical assistance project in the United States, 
commencing in June. The purpose of the project 
is to observe and gain experience of American 
methods of training in industrial engineering and 
management in universities and industrial plants. 

Mr. W. H. MCFADZEAN, deputy-chairman and 
chief executive officer of British Insulated Callender’s 
Cables Ltd., is to become chairman of the company 
on the retirement of Sik ALEXANDER Roacer, K.C.L.E., 
after the annual general meeting on June 10. 

Mr. E. D. KEEN, B.Sc., F.R.Ae.S., assistant chief 
designer, Sir W. G. Armstrong Whitworth Aircraft 
Ltd., has been awarded the Simms Gold Medal by 
the Royal Aeronautical Society. 

COLONEL G. KELLETT, who has held the post of 
Deputy Director of Artillery in the Ministry of 
Supply since June, 1952, has been appointed to 
succeed BRIGADIER W. G. ABINETT, O.B.E., as Direc- 
tor of Inspection of Armaments, as from May 12. 


Mr. D. L. PoLLock has joined the board of Vickers 
Ltd., Vickers House, Broadway, London, S.W.1. 

Mr. R. M. W. GRANT, B.Sc. (Eng.), M.LE.E., 
M.I.Mech.E., has been appointed manager of the 
Transformer Works of the General Electric Co. Ltd., 
at Witton, Birmingham, in succession to the late 
Mr. C. H. NUNN. 

Mr. K. N. HILtas has been elected chairman of the 
Timber Development Association, 21 College-hill, 
London, E.C.4, in succession to Mr. G. B. Crow, 
who had held the office for two years. 


Mr. S. R. KILNER, Dip. Eng., M.I.Mech.E., until 
recently works manager of S. N. Bridges & Co., 
Ltd., Bridges place, Parsons Green-lane, London, 
S.W.6, members of the John Brown Group, has been 
elected to the board of directors in the capacity of 
works and technical director. 

Mr. R. T. PRIESTMAN has been elected President 
of the Aluminium Development Association, 33 
Grosvenor-street, London, W.1, for 1954-5, in 
succession to Mr. R. D. HAMER, who now becomes 
vice-president. Mr. HAROLD GoopwiIn has been 
appointed chairman of the executive committee of the 
Association in succession to Mr. G. W. LAcEy. 


Mr. P. W. Gricssy has been appointed production 
manager of the de Havilland aircraft factory at 
Hatfield, Hertfordshire. 


Mr. L. T. P. BANBURY, secretary to Dowty Equip- 
ment Ltd., Cheltenham, has been elected to the board 
of directors of Dowty Group Ltd. 

Mr. ARTHUR WATES, who is 74 years of age, 
has relinquished his directorship of Wates Ltd., 
building and civil-engineering contractors, London, 
and has retired from active business. The affairs 
of the firm will continue to be directed by the three 
sons of the late Mr. Edward Wates, who founded the 
business, with his brother Arthur, more than 50 years 
ago. 

Following upon the resignation of Mr. B. W. 
Payne, Mr. E. J. LEAVER has been appointed manager 
of the Carron Co., Carron, Falkirk, Stirlingshire. 

Mr. R. H. Unwin, until recently a director of 
Ambrose Shardlow & Co., Ltd., Sheffield, has been 
appointed export manager of the Newall Engineering 
Co. Ltd., Peterborough. 


Under the Leverhulme Research Awards, St. 
Bridget’s House, Bridewell-place, London, E.C.4, 
grants for 1954 have been made to Mr. J. Bor, 
M.Sc., senior lecturer in physics, West Ham College 
of Technology, London, for research into the deter- 
mination of the optical constants of metals and alloys; 
to Mr. J. R. D. Francis, B.Sc., lecturer in civil 
engineering, Liverpool College of Science and 
Technology, London, S.W.7, for research on wave 
motions and mixing at the interface of fluids of 
different densities; and to Miss D. HARTLEY, an 
authoress, for records of old trades and materials 
from evidence of manuscripts and illuminations. 


xk * 


BUSINESS CHANGES 


The maritime business of MARCONI’S WIRELESS 
TELEGRAPH Co., Ltp., Chelmsford, Essex, hitherto 
handled by the central division, is now taken over 
by the newly-formed maritime division, of which 
Mr. G. R. TyLer has been appointed manager. 
Mr. R. H. DEIGHTON succeeds Mr. Tyler"as manager, 
central division. Mr. J. Watt, B.Sc., 'D.I.C., has 


679 


been appointed chief engineer, maritime division. 
The services equipment division will henceforth be 
known as the radar division, and Mr. H. J. H. 
WASSELL, O.B.E., B.Sc., has been appointed chief 
engineer. 

A new company has been formed to represent the 
international interests of the W.K.M. Co., Houston, 
Texas, the U.S. manufacturers of oilfield equipment. 
It is registered under the name, W.K.M. VALVE Co. 
(BRITAIN), Ltp., with offices at 10 Dover-street, 
London, W.1, and is responsible for the direction of 
sales throughout the world apart from the North 
American continent. Mr. R. Apams, M.I.Mech.E., 
A.M.LC.E., M.I.Chem.E., is the technical director 
and general sales manager of the new firm. 

THE CEMENT AND CONCRETE ASSOCIATION, 52 
Grosvenor-gardens, London, S.W.1, have opened an 
Office at 11,-Albert-square, Manchester, 2. (Telephone 
Blackfriars 2525/6.) The manager of the new 
Office is Mr. B. BooTHBy, who has been succeeded as 
Press and public relations officer, at the London 
Offices, by Mr. P. J. Wrrrt. 

A new company, known as PRECISION ALLOY 
CASTINGS (BIRMINGHAM) LtD., has been formed for 
the development and manufacture of precision alloy 
steel castings for jigs, tools, dies and similar applica- 
tions. The directors are Mr. H. J. S. Moyses, 
O.B.E. (chairman), SiR BERNARD Docker, K.B.E., 
J.P., SiR PATRICK HANNON, Mr. W. OGILviE, MR. 
K. J. B. Wore, Mr. S. A. ROBERTS, and Mr. H. P. 
Potts, M.I.Mech.E. (managing). The headquarters 
are at Mackadown-lane, Kitts Green, Birmingham, 33. 
(Telephone: Stechford, 3071.) 

THe CuiMAx Rock DRILL AND ENGINEERING 
Works Ltp., have appointed GREENHAM EQUIPMENT 
Ltp., Greenford, Middlesex, to act as their distri- 
butors, in London and the Home Counties, for their 
** Do-all ’’ convertible electric drill. 

CLARKSON (ENGINEERS) LtTp., Nuneaton, have 
opened a branch office and stockroom at 430 Crown- 
street, Glasgow. (Telephone: South 1942.) 

The registered offices of the ASSOCIATION OF SUPER- 
VISING ELECTRICAL ENGINEERS, AND ELECTRICAL 
ENGINEERS (ASEE) EXHIBITION LTD. are now at 23 
Bloomsbury-square, London, W.C.1. (Telephones: 
(Association), LANgham 5927-8-9; (Exhibition), 
MUSeum 3450 and LANgham 5929.) 
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OBITUARY 


We regret to record the deaths of the following: 


Mr. Douctas DicBy HAWLEY, M.C., on May 15, 
at the age of 59. He was a director of Hadfields Ltd., 
East Hecla Works, Sheffield, 9, and had been with 
the firm for 35 years. Mr. Hawley was appointed 
sales manager in 1946, a local director in 1948 and 
sales director in February of this year. He was a 
member of the Executive Council of the British Steel 
Founders’ Association and a director of Ernest 
Newell & Co. Ltd., Misterton, Doncaster. 


Mr. THOMAS SABINE READ, at Tynemouth, on 
May 13, at the age of 79. He was a director of the 
Shields Engineering and Dry Dock Co. Ltd., North 
Shields. 

Sir JoHN LucIAN BLAKE, in Paris, suddenly on 
May 18, at the age of 56. Sir John had been Comp- 
troller-General of Patents, Designs, and Trade-Marks 
since 1949. He entered the examining staff of the 
Patent Office in 1920 and served as Assistant Comp- 
troller from 1946 until 1949. He was knighted in 
1952. 

Mr. SAMUEL HIDDLESTON, M.I.Mar.E., suddenly 
at St. George’s Hospital, London, S.W.1, on May 7. 
For more than 25 years Mr. Hiddleston had been 
in charge of the erection department of James Howden 
& Co. Ltd., 195,'Scotland-street, Glasgow, C.5. 

Mr. HAROLD WALKER PEARN, after a short illness 
in hospital, on May 5, in his 78th year. Mr. Pearn 
was for many years chairman and managing director 
of Frank Pearn & Co. Ltd., subsidiary company 
of Holden and Brooke Ltd., Sirius Works, Man- 
chester, 12. 


Mr. Francis MAurRICE Gustavus Du-PLAT- 
TayLor, M.I.C.E., M.I.Mech.E., at his home at Kew, 
on May 22, at the age of 75. Mr. Du-Plat-Taylor 
was a retired consulting engineer who had specialised 
in harbour and river work. We hope to publish a 
more lengthy memoir in our issue of next week. 

Mr. EpwarD FuLton Law, A.R.S.M., suddenly 
at his home in Weybridge, Surrey, on May 22. Mr. 
Law was senior partner in the firm of Riley, Harbord 
and Law, Parliament Mansions, Abbey Orchard- 
street, Victoria-street, London, S.W.1. In Mr. Law’s 
case also it is our intention to publish a longer notice 
next week. 
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BOOK REVIEWS 


Optical Workshop Principles. By CHARLES DEvE. 
Translated from the French by Tuomas L. 
TipPELL. Second English edition. Hilger and 
Watts, Limited, 98 St. Pancras-way, Camden- 
road, London, N.W.1. (42s.) 


Charles Dévé was born in Paris in 1861 and 
entered the Ecole Polytechnique at the age of 
twenty. After further instruction at the School 
of Applied Artillery at Fontainbleau, he com- 
menced a military career, connected mainly with 
artillery. This involved a study of optics, and 
later he founded an optical workshop at Puteaux 
where he completed various instruments, includ- 
ing the optical sight of the 75-mm. gun and a 
depression telemeter for coastal batteries. During 
the first World War he was engaged in the produc- 
tion of armaments and was promoted to the rank 
of colonel. After the war he created and 
developed the Institut d’Optique of which he 
was Director until 1936. 

That is a very brief outline of the life of Colonel 
Charles Dévé, whose now classic work, entitled 
Le Travail des Verres d’Optique de Précision, 
was first published in 1930. A second edition 
was issued in 1936, but does not appear to have 
aroused any very great interest in this country. 
One of the author’s last efforts was the prepara- 
tion of a third enlarged and revised edition and 
he was able to correct the proofs of this just before 
his death in 1945. His friend, Charles Fabry, 
wrote a preface to this edition, but Fabry died 
only a few days before the death of Colonel 
Dévé. These circumstances, combined with 
post-war economic difficulties, delayed the 
publication of the third edition which, however, 
eventually appeared in 1949, under the editorship 
of Mr. Georges Guadet, who contributed an 
appendix on the nature of light. 

Although, as stated, the second French edition 
was not widely read in this country, the attention 
of Mr. Frank Twyman, F.R.S., then managing 
director of Messrs. Adam Hilger, Limited, was 
drawn to it in the early days of the second World 
War and he at once recognised its potential 
value for the training of optical workers, which 
were then in great and growing demand. He 
accordingly agreed to commission an English 
edition as a contribution to the war effort in the 
production of optical instruments, the work 
of translation to be undertaken by Mr. Thomas L. 
Tippell. The first of the many difficulties 
attendant on the printing and publishing of the 
book under war-time conditions was to obtain a 
copy of the French edition, but after an extensive 
search Mr. Tippell was able to borrow one and 
complete his task; the first English edition was 
published in 1943. 


This proved very useful and was quickly out of 
print, so that when the enlarged third French 
edition became available, Messrs. Hilger and 
Watts, Limited, decided to use this as a basis for 
asecond English edition. This has been published 
recently, the work of translation having again 
been undertaken by Mr. Tippell. As it now 
appears, the book is a great improvement on 
the previous English edition; about half the 
material is new and many revisions have been 
made by the original author, as well as by Mr. 
Guadet. The whole of the translation has been 
revised and the type reset; the lay-out and the 
reproductions of the illustrations have also been 
improved. It is intended primarily for the 
instruction and guidance of persons engaged 
in the optical industry, who may be assumed 
to be already familiar with the tools and routine 
operations of optical working. The original 
author was a pioneer in adducing the theoretical 
bases for the manipulations required to produce 
optical work of high precision and explained 
them in his first book, which also included 
information on workshop methods, with numer- 
ous recipes, data on abrasives, etc. These have, 
of course, been included in the new volume, 
together with information on optical testing, the 
working of crystalline materials for the produc- 
tion of polarising prisms, the preparation of 
cross lines and graticules, metallisation and other 


processes used in the modern optical industry. 
A chapter of some 40 pages is devoted to the 
manufacture of spectacle lenses, and the surfacing 
of aspherical lenses is dealt with in an appendix. 

To quote Colonel Dévé’s view, in conclusion, 
the purpose of the optical worker is to produce 
perfect surfaces with markedly imperfect tools. 
All grades of worker, from young apprentices 
to shop managers, can find practical guidance 
to that end in this book. 


Chemical, Gas and Mining Engineering, Oil Pros- 
pecting and Production and Fuel Technology. 

** Careers for Men and Women ”’ series No. 19. 

Issued by the Ministry of Labour and National 

Service. H.M. Stationery Office, Kingsway, 

London, W.C.2. (As. 6d.) 

According to the latest return made by the 
University Grants Committee, of the assisted 
full-time university students in Great Britain, 
42-8 per cent. are studying arts, 20-9 per cent. 
pure science, 16-6 per cent. medicine and 12-3 
per cent. technology. The total of these figures 
does not quite make up to 100 per cent., but 
their main interest lies in the preponderating 
proportion of arts students; this more than 
justifies the efforts now being made to interest 
and instruct schoolmasters in the attractions 
and possibilities offered by a scientific, and par- 
ticularly an engineering, career, in order that 
they may influence a larger proportion of their 
pupils to select some branch of science or tech- 
nology as their life work. Parents as well as 
schoolmasters may have an important influence 
in directing the interests and ambitions of young 
people and this booklet should be of value to 
both classes of persons. It not only outlines 
the prospects offered by the various branches of 
occupation with which it deals, but explains the 
educational procedure by which qualifications to 
enter them may be attained. 

The broad term ‘“‘ engineering ’’ covers a wide 
variety of activities and, as indicated in the intro- 
duction to this booklet, the whole of the occupa- 
tions listed in its comprehensive title come 
within its sphere; civil, mechanical and electrical 
engineering have been dealt with in separate 
publications. The subject is the training of 
professional engineers, not craftsmen, and in 
view of all that is heard about the shortage of 
properly-trained entrants to industry and the 
demand for engineering graduates, it is surprising 
to read that “‘ many more fully qualified engineers 
will be required than in the pre-war period, but 
this does not rule out the possibility of the pro- 
fession becoming temporarily overcrowded.” 
This remark, which may discourage some boys 
thinking of training for an engineering career, 
is contradicted later in the pamphlet, emphasis 
being laid on the demand for chemical, gas, oil, 
mining and fuel engineers. Certainly engineer- 
ing, especially in the broad sense understood in 
this booklet, offers as much promise for the 
future as any other professional occupation, and 
more than most, and it may be hoped that the 
information and instruction contained in this 
publication will result in a greater proportion 
of science undergraduates appearing in future 
university returns. 
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BOOKS RECEIVED 


Classified List of Equipment and Services Supplied by 
Members of the Council of British Manufacturers 
of Petroleum Equipment, 79 Buckingham Palace- 
road, London, S.W.1. (S5s.) 

Locomotives of Many Lands. By PETER ALLEN. The 
Locomotive Publishing Company, Limited, 88 
Horseferry-road, London, S.W.1. (18s.) 

Automatic Voltage Regulators and Stabilizers. By 
G. N. Patcuett. Sir Isaac Pitman and Sons, 
Limited, Pitman House, Parker-street, Kingsway, 
London, W.C.2. (50s.) 

Elektromagnetische Wellen. By K. W. WAGNER. 
Verlag Birkhauser, Basel, Stuttgart. (33-30D.M.). 

Zer genaueren Berechnung der Fahrbahn-Langstrager 
stahlerner Eisenbahnbrucken. Forschungshefte 
aus dem Grebiete des Stahlbaues No. 10. By 
CAMILLO Popp. Springer-Verlag, Reichpietschufer 
20 Berlin, W.35. (12 D.M.) 
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TRADE PUBLICATION 


Electrical Resistance Thermometers. The ra: ze of 
electrical and electronic resistance thermc eters 
made by Fielden (Electronics) Ltd., Wythen awe, 
Manchester, is shown in a booklet just «sued, 
Indicating and recording instruments are de: :ribed 
and circuit diagrams given. 


Temperature Indicators. Bailey Meters & Controls, 
Ltd., Moorgate Hall, Moorgate, London, #.C.2, 
have issued a leaflet giving particulars cf their 
temperature indicators and thermo-couple elements, 
Multi-point selector switches are also described. 


Overhead Equipment. British Insulated Caliender’s 
Cables, Ltd., 21 Bloomsbury-street, London, W.C.1, 
have issued an illustrated handbook and catalogue 
covering the range of overhead equipment for 
trolley-buses and tramways made by them. The 
first part deals with requirements and types of 
construction and the separate items are then listed. 
Wires, poles, hangers, turnouts, crossings and 
— heads are included and fixing tools are also 
listed. 


Marine Radar. A_ booklet illustrated by 
light-hearted drawings has been published by 
Decca Radar, Ltd., 1-3 Brixton-road, London, 
S.W.9. It describes the special advantages claimed 
for the Decca 45 radar set and is printed in three 
colours. 

Battery Trucks. A series of leaflets issued by Brush 
Coachwork, Ltd., Falcon Works, Loughborough, 
describes their range of three-wheel battery trucks 
and tractors. These can be supplied with a large 
variety of bodies including ambulances and elevating 
platforms. 


Germanium Rectifiers. A leaflet published by Stand- 
ard Telephones and Cables, Ltd., Warwick-road, 
Boreham Wood, Hertfordshire, gives details of 
their germanium junction power rectifiers. Three 
types are described one of them being photo- 


sensitive. ° 


Reducing and Increasing Gearboxes. A 
booklet listing some of the many sizes of gear 
units that are made by the Dominion Engineering 
Co., Ltd., Montreal, Canada, has been received 
by us. Details of the firm’s manufacturing facilities 
are also given. 


Levelling by U-tube. We have received from Austin 
and Trimingham, 58 Warwick-gardens, London, 
W.14, a copy of their leaflet illustrating the 
** Aqualev ” which they supply. This instrument, 
previously described in ENGINEERING (Vol. 176, 
page 205, 1953), is now available with plastic 
water-level tubes with brass scales. 


Magnetic Couplings. The Electro Dynamic Construc- 
tion Co., Ltd., St. Mary Cray, Kent, have published 
a leaflet giving particulars of their magnetic 
couplings. The absence of any mechanical con- 
nection between the two parts allows a hermetic- 
ally sealing shroud to be interposed. Couplings 
are available for transmitting torques up to 
136 Ib. ft. 


Traction Motors. A leaflet issued by the Electro 
Dynamic Construction Co., Ltd., St. Mary Cray, 
Kent, describes their range of traction motors for 
battery operation. These range from 4 to 6} h.p. 
and are available for voltages from 12 to 56. 
Characteristic curves are given. 

Ventilation Equipment. Air Control Installations, 
Ltd., Ruislip, Middlesex, have sent us a pamphlet 
describing their Windovent extractor fan. it can 
be fitted into a 10-in. diameter hole cut in a window- 
pane or other partition. The fan is driven by an 
electric motor and has an air displacement of 
14,000 cub. ft. per hour. A cowl, which remains 
closed when the fan is not in operation, is fitted 
on the outlet side. 


Liquid Decarboniser. We have received a leaflet from 
Bennett (Hyde), Ltd., Boston Mills, Hyde, Cheshire, 
explaining how their new Gunk liquid decarboniser 
removes hard carbon from cylinder heads, pistons, 
carburettors and other parts. 


Continuous Fenestration. We have received from 
Henry Hope & Sons, Ltd., Smethwick, Birmingham, 
a copy of their new catalogue (No. 295) describing 
their ‘‘ Windogrid” system of continuous 
fenestration. The system consists of galvanised- 
steel vertical mullions spanning between floors 
and connected by similar horizontal transoms. This 
framework provides the necessary strength to carry 
the glass and to transmit the wind loading to 
main structure. The steel framework is CapP 
externally with extruded aluminium sections 
are also used for additional glazing bars 
bars ensure weather-tightness and require z 
painting. Several completed buildings &-:n8 
system are described in the catalogue. 
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The Institution of Naval Architects (concluded from page 652) 


RESISTANCE TESTS ON MERCHANT-SHIP FORMS 
OF 0-65 BLOCK COEFFICIENT 


The concluding session of the 1954 Spring Meet- 
ing of the Institution of Naval Architects was 
held on the afternoon of Friday, April 9, with 
Sir Stanley V. Goodall, K.C.B., in the chair. 
The two papers presented, which were jointly 
discussed, were on ‘‘ Model Experiments on a 
Series of 0-65 Block Coefficient Forms” and 
formed, respectively, Part I and Part II of a 
combined report on the work described. Part I, 
by Mr. N. V. Almy and Dr. G. Hughes, dealt 
with “‘ The Effect of Variation in L.C.B. Position 
and Bilge Radius on Resistance and Propulsion ”’; 
and Part II, by Mr. M. Meek and Mr. J. M. 
Ferguson, with ‘‘ The Effect on Resistance of 
Variations in Breadth-Draught Ratio and 
Length-Displacement Ratio.” Summaries of the 
papers are given below. 


| SUMMARY OF PAPER 


The tests described formed part of a pro- 

gramme initiated by the Shipbuilding Conference 
in 1944 and subsequently transferred to the 
British Shipbuilding Research Association, which 
was to cover models of 0-65, 0-70 and 0-75 
block coefficient, each series comprising 12 
models, the position of the longitudinal centre 
of buoyancy and the bilge radius being varied 
systematically. Propulsion tests on representa- 
tive models from each series were added to the 
programme later. When the resistance tests on 
the three series were nearly completed, the 
practice of fitting trip wires to stimulate turbul- 
ence became general and it was necessary, there- 
fore, to retest a number of models from each 
series to compare the results obtained with and 
without turbulence stimulation. Part I gave 
the resistance and propulsion data for the whole 
series of 0:65 block coefficient without trip 
wires and the authors’ conclusions, based on the 
further tests, of the probable effect of the trip 
wires, had they been fitted. For the propulsion 
experiments, three different propellers were 
used on each of the models tested. The results 
given in Part I showed that the effect of changing 
the bilge radius, for a 400-ft. ship, was generally 
small and somewhat irregular, but that a radius 
of 8 ft. to 10 ft. gave the least resistance at load 
and medium draughts. At the ballast draught 
a radius of 6 ft. to 8 ft. was more favourable. 
The effect of shifting the L.C.B. position was 
that the maximum economical speed was 
increased from 15 knots to 17 knots as the L.C.B. 
was moved from 3 per cent. of the length between 
perpendiculars forward of midlength to 13 per 
cent. aft of that point. The effect of these 
changes on the quasi-propulsive coefficient was 
small, but the effect of changing the propeller 
diameter and the revolutions was much greater; 
at the load draught, the Q.P.C. was about 5 per 
cent. greater with the largest propeller than with 
the smallest. 
_ The tests described in Part II were arranged 
in two groups, one covering a range of breadth/ 
draught ratio with constant displacement and 
length, and the other a range of length/displace- 
ment ratio with a constant breadth/draught ratio. 
The results showed that the effect of increasing 
the breadth/draught ratio above that of the 
parent form was to increase the resistance 
genera'ly, to the greatest extent at the lower 
values of speed/length ratio; but, above a B/d 
Tatio of about 3-0, the resistance began to 
decrea-e again. Decrease in the length/displace- 
ment 1 :tio (which, with a constant length, meant 
an in rease in the displacement) caused an 
Increa: » in the resistance, the effect being greatest 
at the | gher speed/length ratios; but the increase 
IN Tesi tance was not regular over the range of 
length \isplacement ratio covered by the tests. 


DISCUSSION 


The .iscussion was opened by Professor A. M. 
Robb, vho said, with regard to the first paper, 


that he belonged to a generation which was 
brought up to believe that tank experiments 
told the truth, the whole truth and nothing but 
the truth; and that there was at least one thing 
of which they could be perfectly certain, namely, 
that except at very high, or high, speed-length 
ratios it paid to keep down the prismatic coeffici- 
ent, which meant that they must use the largest 
possible midship area. There was an immense 
amount of data which seemed to justify that 
statement; and now that paper threw it all out. 
With regard to the second paper, he was especially 
interested in the comment about the resistance 
decreasing beyond particular values of L/B. On 
the accepted basis, the wetted surface steadily 
increased beyond a minimum value of L/B 
ratio; so that, if the resistance began to decrease, 
the effect could only be in the residuary resistance. 
He suggested that the authors might plot some 
values of residuary resistance per ton of dis- 
placement; if they could make sense out of them 
he would be glad to know it. 

Professor G. Weinblum said that model series 
work should be treated as a serious scientific 
problem, not as a job of running a couple of 
models. The two papers met that requirement 
to some extent. With respect to the first paper, 
it was a pity that the need for artificial stimula- 
tion had been recognised so late. The authors’ 
explanation regarding the probable stimulation 
effects in the case of the bilge radius tests might 
be plausible, but it was not convincing. From 
his point of view, it would have been preferable 
to have kept the form of the sectional area curve, 
varying the bilge radii. The principal subject — 
the influence of variations in the longitudinal 
centre of buoyancy on the resistance — had been 
clearly demonstrated. The effects could be 
explained by wave phenomena, but it would be 
eminently helpful to have the results of two 
double models, which would furnish data on the 
viscous drag, and especially on the viscous pres- 
sure resistance. 

Referring to the second paper, he recalled the 
authors’ statement that former work of a similar 
character had suffered from two shortcomings, 
namely, the simultaneous variation of several 
parameters and the narrow speed range. That 
criticism was to the point, except for D. W. 
Taylor’s Yorktown test, dealing with the beam- 
draught effect. Taylor found a trend similar 
to that found by the authors in the range of 
speed-length ratio from 0-9 to 1-1; ie., he 
stated that there was no resistance increase 
when increasing the breadth/draught ratio from 
3 to 3-5, but there was a definite increase from 
3-5 to 4. The investigation of the length- 
displacement effect also followed Taylor’s lines. 
The presentation based on the speed-displace- 
ment value was not too fortunate; at least, it 
should be supplemented by a plot based on the 
Froude number, using Taylor’s unit resistance 
as ordinate. Finally, in regard to the tank 
influence, the approach used in analysing the 
Lucy Ashton data quoted by the authors was 
consistent in principle, but not quite adequate in 
respect of details. It was reasonable to assume 
that a blockage effect and a wave effect could be 
treated independently to a first degree of accuracy. 
The blockage effect could be calculated. From 
an inspection of the curves for various draughts, 
it appeared doubtful whether agreement would be 
reached between the results obtained in both 
tanks by applying the frictional corrections. 

Professor E. V. Telfer remarked, with reference 
to the blockage effect, discussed in the paper by 
Mr. Ferguson and Mr. Meek, that, where the 
model 3241 was tested in both tanks at Tedding- 
ton, the larger tank had substantially twice the 
area of the smaller; which suggested that 
whatever difference was found between the two 
tanks could be put as a reduction of the resistance 
constant found in the bigger tank. Where the 
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same model was tested at a shallow and a 
deeper draught, the effect of blockage was smaller 
in the case of the shallow draught than in the 
case of the deeper one. That again appeared to 
be in line with what would be expected from 
blockage theory: With regard to Professor 
Robb’s point, he had examined the influence of 
prismatic coefficient and it seemed that, at the 
residuary and frictional resistance considered, 
the effect of keeping up the prismatic coefficient 
was always to increase the residuary resistance; 
but when the frictional resistance was combined 
with the residuary resistance the effect of the 
greater bilge radius was to improve the wetted 
surface efficiency. There was a drop in the 
resistance constant at low speeds, but because 
of the greater prismatic coefficient that effect 
was overcome at the higher speed-length ratios. 

Professor Robb might have found some 
exceptions to that particular case; but going 
quickly through the broad facts, that was how 
it worked out, which was interesting because he 
(Dr. Telfer) had felt up to that point that the 
prismatic coefficient was a completely erroneous 
variable to use; it seemed to have virtue only if 
confined to residuary resistance. In addition to 
the complexity in the results caused by tank 
interference, there were the other complexities 
introduced by the different sizes of model; in 
a number of cases where geosims were tested — 
largely, he thought, because the Froude formula- 
tion was used — they did not confirm each other. 
That was rather disturbing, because it meant 
that, eventually, the whole of the paper would 
have to be converted into standard form, allowing 
for those differences as they came along. There 
was a lot in the papers which called for written 
discussion. 

Dr. G. Hughes, replying to the discussion, said 
that Professor Weinblum had mentioned the 
value of using double models; that was very 
interesting in view of the discussion. Undoubt- 
edly, if double models could be used in any of 
the tests, much more information would be 
obtained. He doubted, however, whether double 
model work was practicable for anything but 
special research. It was the intention to put the 
models down to half the depth of the tank. So 
far they had no results, and they did not know 
whether they could get results which were free 
from other troubles. It was a very serious 
problem. As Mr. Wigley had shown in his 
1953 paper, if the models were not put down 
far enough, there was a danger of very serious 
wave interference. Professor Weinblum: You 
can correct for it. 

So far as absolute corrections were concerned, 
he thought they should be very cautious; he 
would prefer to get the models right down, clear 
of interference troubles, but it was very difficult, 
and at Teddington they were only just beginning 
to find the teething troubles. 

Mr. Meek, who also replied briefly, expressed 
satisfaction that Professor Robb had managed 
to look into their results to the extent that he 
had; he and Mr. Ferguson would look into 
them further, as he suggested. The desirability 
of altering one parameter at a time had been 
pointed out by Professor Weinblum; that was 
what they had aimed todo. Blockage effect was 
a problem which had reared its head during the 
investigations. They did not set out to investigate 
blockage, and had not had time to devote as much 
attention to it as obviously it required. 


xk k * 


ERRATA 


In our issue of April 30, page 556, in the 
discussion of the paper on ‘‘ Underwater Tele- 
vision,” Mr. G. MacNeice was quoted as saying 
that oceanographers had studied the sea floor at 
depths down to 4,000 ft. This was erroneously 
reported, and should have read 1,000 ft. 

In the issue of May 7, page 588, in the dis- 
cussion of the paper ‘‘ The Application of Wave 
Resistance Calculations to Ship Hull Design,” 
remarks made by Mr. N. Hogben were wrongly 
attributed to Mr. H. G. Hogben, who was not, 
in fact, present at the meeting. 
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Spring Meeting of the Institute of Metals (concluded from page 650) 


TREATMENT AND TESTING OF 
NON-FERROUS ALLOYS 


Continuing our report of the annual general 
meeting of the Institute of Metals, held in London 
jointly with the Société Frangaise de Métallurgie 
from April 26 to 29, we now deal with the 
proceedings at session ‘‘B”’’ on Wednesday, 
April 28. In the morning the chair was taken 
by Dr. L. B. Pfeil, F.R.S., and a discussion on 
the theme of “ Precipitation Hardening ”’ based 
on five papers published in the Institute’s Journal 
was held. The papers were presented by Dr. A. 
H. Sully, who acted as rapporteur. 


PRECIPITATION HARDENING 


The first paper, a communication from the 
British Non-Ferrous Metals Research Associa- 
tion, was by Mr. L. M. T. Hopkin and Mr. C. J. 
Thwaites and dealt with ‘‘ The Effect of Minor 
Additions on the Age-Hardening Properties of a 
High-Purity Lead-Antimony Alloy.”’ The authors 
stated that it had been found that little or no 
age-hardening occurred, after suitable treat- 
ments, in a lead-0-85 per cent. antimony alloy 
of extreme purity, although the alloy of 
commercial purity was known to age-harden 
extensively. Minor additions of various ele- 
ments, the solid solubility of which, in lead, varied 
with temperature, caused marked age-hardening 
of the alloy and increased the dispersion of the 
precipitated antimony. As little as 0-001 per 
cent. of arsenic promoted marked hardening. 
Additional elements either completely or negli- 
gibly soluble at all temperatures had no effect. 

The second paper, entitled ““Some Metallo- 
graphic Observations on Aged Aluminium- 
Copper Alloys,’ described work carried out at 
the Fulmer Research Institute, Stoke Poges, by 
Mr. I. J. Polmear and Dr. H. K. Hardy. These 
authors stated that during intensive metallo- 
graphic studies of the binary aluminium-4 per 
cent. copper alloy, Dr. M. L. V. Gayler had con- 
cluded that age-hardening was primarily due to 
the precipitation of copper or copper-rich aggre- 
gates, together with the accompanying formation 
of crystallites of the aluminium solid solution 
stable at the temperature of ageing. These 
crystallites were better known as the “ light 
phenomenon.” The structure was clearly evident 
in the grain boundaries after ageing for 50 days 
at 130 deg. C. In the course of the present 
investigation, the occurrence of Gayler’s light 
phenomenon in aluminium-copper alloys had 
been studied in detail. It had been concluded 
that it was not formed as an integral part of the 
ageing process, but that it originated as a grain- 
boundary recrystallisation process to relieve 
strains induced by cold-water quenching and 
subsequent precipitation on ageing. Further- 
more, the effect of very small additions of indium 
or tin on the ageing of aluminum-copper alloys 
had been investigated by optical and electron 
microscopy. The results obtained supported 
the general conclusion that the ternary addition 
accelerated the nucleation process in the ageing 
of aluminium-copper alloys. 

The third paper, ‘* Ageing Curves at 110 deg. C. 
on Binary and Ternary Aluminium-Copper 
Alloys,” was by Dr. H. K. Hardy, who stated 
that the binary -.loys containing 2-5 to 4-5 per 
cent. of copper shoved two stages in the ageing 
process, separated by a flat “ plateau.”” The 
ternary alloys with 2 per cent. copper showed 
single-stage ageing curves and those with 3 per 
cent. copper again gave single-stage ageing 
curves. The ternary alloys containing 0-05 per 
cent. of tin or indium gave weak indications of 
two-stage ageing curves but reached their peak 
hardness after much shorter ageing times than 
the corresponding binary alloys. 

“Structural Ageing Characteristics of Binary 
Aluminium-Copper Alloys ” was the title of the 
fourth paper. It was by Miss J. M. Silcock, Mr. 
T. J. Heal and Dr. H. K. Hardy, of the Fulmer 


Research Institute, who stated that a systematic 
X-ray study had been made of the structures 
formed during the ageing of aluminium-copper 
alloys over a wide range of supersaturation. 
The specimens examined included single crystals 
taken from the polycrystalline hardness specimens 
used by Dr. Hardy when obtaining the ageing 
curves of the alloys. 

The fifth and last paper on the theme of 
** Precipitation-Hardening ”’ was by Dr. K. M. 
Entwistle, of the University of Manchester, and 
was entitled “* Changes of Damping Capacity in 
Quench-Ageing Aluminium-Rich Alloys.” Dr. 
Entwistle stated that changes of damping capacity 
recorded during the ageing of quenched Dura- 
lumin at constant temperatures up to 65 deg. C. 
had revealed two distinct contributions to the 
vibrational energy loss. The second of these, 
which appeared as a peak in the curve relating 
damping and ageing time, had been investigated 
in detail. The time to reach peak damping had 
been found to vary with ageing temperature. 
Further, the damping had been established 
to be of non-elastic origin. Simpler, high- 
purity alloys, namely the binary alloys of 
aluminium with copper, manganese or iron, and 
the ternary aluminium-magnesium-silicon, alu- 
minium-copper-silicon, and aluminium-copper- 
magnesium alloys, showed neither of these 
effects, nor did commercial-purity alloys of 
aluminium-magnesium and aluminium-magne- 
sium-silicon. 

The theme of the six papers presented in 
the afternoon was “Creep.” The chair was 
occupied by the past-President, Professor F. C. 
Thompson, and the rapporteur who introduced 
the papers was Dr. W. Betteridge. 


CREEP OF METALS 


The first paper was entitled ‘‘ Some Observa- 
tion on Creep and Fracture from Investigations 
on Lead Cable-Sheath Alloys,” and described 
work carried out at the Research Department, 
British Insulated Callender’s Cables, Limited, 
London. The author, Dr. A. Latin, stated that 
tests had beer conducted, both at constant 
internal pressure and at constant loop stress, 
on lead and lead alloys chiefly in the form of 
pipe as extruded for cable sheathing. The 
results had given some indication of the effects 
of alloy additions, of grain size, and of prior 
deformation (coiling over a drum) upon fracture 
and general ductility under creep. Some alloy 
additions, notably antimony (of the order of 
0-35 per cent.) and tellurium (0-01 per cent.), 
appeared to promote considerable embrittlement 
at slow creep rates. To some extent their effects 
had been related to time-dependent (ageing) 
changes. In several cases, however, poor duc- 
tility at slow creep rates did not appear to have 
any connection with such ageing changes. 

“Structural Studies of the Creep of Lead” 
was the title of the second paper on creep. 
It was by Mr. R. C. Gifkins of the Common- 
wealth Scientific and Industrial Research Organis- 
ation, Melbourne, Australia, who stated that 
metallographic and X-ray diffraction observa- 
tions had been made during the creep of extruded 
specimens of high-purity lead and lead-thallium 
alloys, at stresses of from 500 to 200 Ib. per square 
inch. The thallium additions were below 10 per 
cent., and thus their effect was due almost entirely 
to grain refinement. A multiple-beam inter- 
ference-fringe technique and the phase-contrast 
microscope had been used to study grain- 
boundary migration, triple-point folds, intra- 
granular slip and the tilting of grains. The 
movement of marker lines had revealed the 
bodily rotation of grains of up to 30 deg. Speci- 
mens repolished after large creep strains showed 
an interlocking structure, some grains having 
unusual peninsula-like features. There was 
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considerable evidence of inhomogeneous s¢ :ain 
in grains, which could account for the obs: ved 
occurrence of arcs in the X-ray reflect ons, 
The internal adjustments to grains all appx ired 
to be associated with intragranular slip. 

The third paper dealt with “Some ( reep 
Characteristics of a Group of Precipita ion- 
Hardening Alloys Based on the Alpha-Co)})per- 
Aluminium Phase.” It was by Dr. J. P. Denni- 
son, lecturer in metallurgy at University Co ‘ege, 
Swansea, who stated that the alloys exaniined 
contained cobalt, chromium, iron, nickel, iitan- 
ium or zirconium. Hardness and metallogr.iphic 
data had been employed to investigate the struc- 
tural changes occurring on reheating solution- 
treated alloys, including specimens cold-worked 
before ageing. Alloys which exhibited a form 
of discontinuous precipitation, mainly along 
grain boundaries, had been found to fracture 
after very small extensions. An even distribution 
of precipitate along slip planes favoured con- 
siderable extension before fracture. The results 
indicated the importance of such ductility in 
assessing creep performance, and the necessity for 
including experiments continued to fracture 
when creep-testing precipitation-hardening alloys. 

“The Low-Stress Torsional Creep Properties 
of Pure Aluminium,” by the rapporteur, Dr. W. 
Betteridge, of the Mond Nickel Company, 
Limited, Birmingham, was the fourth paper. 
The author stated that the creep properties of 
pure aluminium at 200 deg. C. had been deter- 
mined by a high-sensitivity torsion method, at a 
torque producing a maximum elastic shear strain 
of 2-8 x 10-5. The creep strain had been found 
to be primarily dependent on the amount of 
cold work applied to the material and on the 
time and temperature of annealing treatments 
given before the creep test. The strain could 
be reduced to very small amounts by annealing 
at 600 deg. C., but in order to prevent it com- 
pletely, annealing at a temperature very close to 
the melting point would appear to be necessary. 
The creep strain was proportional to a simple 
fractional power of the time; the exponent 
lay between 0-1 and 0-6, the exact value depend- 
ing primarily on the annealing temperature. 
There was evidence that the sum of two such 
power terms might be preferable in some cases. 
In the standard conditions of test, single crystals 
grown from the molten metal did not creep at all, 
but a small amount of initial plastic strain in 
torsion induced creep. A similar amount of 
strain in tension was ineffective. The results 
were interpreted as indicating that the mechanism 
by which the creep strain was produced was the 
movement of the dislocations existing in the 
material before test, and that it was not associated 
with viscous movement at the grain boundaries. 


The fifth paper was a communication from 
the British Non-Ferrous Metals Research 
Association on “* The Effects of Some Consti- 
tutional Factors on the Creep and Fatigue 
Properties of Lead and Lead Alloys,” by Dr. 
L. M. T. Hopkin and Mr. C. J. Thwaites. They 
stated that alloying elements were added to a 
basis lead of the highest purity so that some of the 
resulting alloys were single-phase (lead-tin 
alloys), some two-phase (lead-copper alloys), 
and others were amenable to heat treatment 
causing age-hardening or precipitation (lead- 
antimony alloys). All the materials were lab- 
oratory extruded; the effect of grain-size was 
investigated, mostly by extruding at different 
temperatures. Creep resistance markedly de- 
creased, and the ductility at failure increased, 
as the grain-size was made smaller, but these 
effects were sometimes obscured by grain-size 
changes resulting from recrystallisation during 4 
test. In the single-phase alloys of a given grain 
size, creep resistance increased with the amount 
of alloying addition and, for additions of 
similar atomic percentage, with resistance to 
recrystallisation. For a given grain size, the 
fatigue resistance of the single-phase alloys 
increased markedly as the alloying content was 
increased, but the effect in the two-phase alloys 
was only slight. 

The sixth, and last, paper on the theme of 
“Creep,” was by Dr. H. C. Chang and Dr. 
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N. '. Grant, of the Massachusetts Institute of 
Technology, U.S.A., and dealt with the ‘‘ Mech- 
anism of Creep Deformation in High-Purity 
Aluminium at High Temperatures.”” The authors 
stated that on the basis of a study of creep of 
very coarse-grained high-purity aluminium at 
400 deg., 700 deg. and 1,100 deg. F., and at an 
initial stress of 50-1,200 Ib. per sq. in., it could 
be concluded, in the first place, that slip was the 
fundamental mechanism of deformation for both 
single-crystal and polycrystalline specimens, 
even in high-temperature creep. Secondly, 
component creep curves obtained across slip 
bands affected by grain boundaries showed a 
periodic behaviour. Thirdly subgrains had been 
found to be the result of grain-boundary restric- 
tion on the normal development of slip bands 
and non-homogeneous resistance to slip in the 
grains. 

The last technical sessions of the meeting were 
held on the morning of Thursday, April 29. 
Session “A” took the form of an informal 
discussion on “‘ Recovery and Recrystallisation,” 
organised by the Metal Physics Committee of the 
Institute. The chair at this session was occupied 
by Professor G. V. Raynor, chairman of the 
Committee. The chair at session “B” was 
taken by Mr. G. L. Bailey, C.B.E., and five papers 
were considered, the first two on the theme of 
“Continuous Casting,” and the last three on 
“Molybdenum and Molybdenum Alloys and the 
Arc Melting of Metals.” 


CONTINUOUS CASTING 


Of the two papers on “‘ Continuous Casting,” 
the first was entitled ‘‘ Techniques for the 
Investigation of Thermal Conditions in Contin- 
uous Casting,” and was by Mr. D. M. Lewis 
of Aluminium Laboratories Limited, Banbury, 
Oxfordshire. The author described the appara- 
tus and techniques which had been developed 
for studying various physical aspects of the 
continuous-casting process. Importanc features 
of the process were the stress conditions in the 
ingots and billets resulting from the steep 
thermal gradients, the mode of distribution of 
the incoming metal in the liquid pool and the 
friction between the solidified skin and the 
mould wall. The various mathematical expres- 
sions for the solidification behaviour of the 
metal did noi appear to be valid in many practical 
cases. The dip-stick and tracer techniques for 
the delineation of solidification contours could 
easily be applied as control tests. The radio- 
active-tracer method, although developed for a 
restricted purpose, was now being extended to 
investigate the liquid-metal flow through various 
types of baffles. In addition, it could probably 
be employed for studying the solidification rates 
and metal behaviour in static castings. In- 
creased research, however, into the fundamentals 
of the complex metallurgical problem of con- 
tinuous casting was urgently required. 

_The second paper upon the theme of “* Con- 
tinuous Casting,” was by Mr. J. L. Putman of 
the Atomic Energy Research Establishment, 
Harwell, and dealt with “The Use of Auto- 
radiography for Finding the Solidification 
Boundary in Continuously-Cast Aluminium.” 
The paper contained a brief account of experi- 
menta! work carried out to determine whether 
Au'** and Cu* were suitable for use as radio- 
active tracers for the delineation of the liquid/ 
Solid .nterface in continuously-cast aluminium 
billets. The author stated that very good 
results had been obtained with the gold additions. 
A very small amount of a non-active gold alloy 
was added to the incoming stream to the billet, 
and th: gold was distributed throughout the 
liquid pool. A suitable section of the solid 
billet \ as prepared and irradiated in a neutron 
flux. \fter a suitable decay period had elapsed, 


autora ‘iographs were produced from the polished 
Surfacc 


MOLYBDENUM AND ITS ALLOYS 
z Of | last three papers, upon the theme of 
Ol) xdenum and Molybdenum Alloys and 
the A Melting of Metals,” the first, “‘ The 
Arc Mciting of Metals and its Application to the 


Casting of Molybdenum,” was by Mr. G. L. 
Hopkin, O.B.E., Mrs. J. E. Jones, Mr. A. R. 
Moss and Mr. D. O. Pickman, and described 
work carried out at the Armament Research 
Establishment, Fort Halstead. The authors 
stated that in the consumable-electrode arc- 
melting process adopted the metal to be melted 
was in the form of rod. This was normally 
obtained from commercial sources in lengths of 
approximately 3 ft. by 10 mm. diameter. 
The rods were made by powder-metallurgy 
methods, square-section pressed bars being 
sintered in hydrogen before forging and swaging. 
In the furnace, the rod was contained in a cham- 
ber either under high vacuum or filled with an 
inert gas. The rod was connected to a source 
of alternating or direct current and fed centrally 
inside a water-cooled copper mould at the base 
of which was a disc of similar material forming 
the other electrode. When the two made con- 
tact, a metal-depositing arc was initiated, and the 
rod material melted off, forming a pool of molten 
metal on the disc which eventually extended to 
the wall of the mould. Owing to the high thermal 
conductivity of copper and the rapid heat extrac- 
tion, the molten metal rapidly froze as it came 
into contact with the copper, and no melting of 
the latter took place. 

The highly refractory metals such as molyb- 
denum and tungsten could not be cast by any 
other method. There were also metals of lower 
melting point, such as titanium, zirconium and 
beryllium, for which arc melting presented 
considerable advantages. The nature of the 
process also rendered it particularly useful for 
the melting and casting of a wide range of metals 
and alloys in a high state of purity. 

The second paper was entitled “‘ The Forge- 
ability, Creep Strength, and Ductility of Molyb- 
denum and Some of Its Alloys.” It was a 
communication from the National Physical 
Laboratory by Mr. J. H. Rendall, Mr. S. T. M. 
Johnstone and Mr. W. E. Carrington, who stated 
that three aspects of the use of molybdenum and 
molybdenum-base alloys as heat-resistant mate- 
rials had been investigated, using powder- 
metallurgy methods. The first aspect studied 
was the “ forgeability’’ of binary alloys; the 
second, the creep resistance at 1,000 deg. C., of 
forgeable binary alloys; and the third, the 
effect of processing variables and alloying 
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additions upon the temperature of transition 
from ductile to brittle behaviour in a simple 
bend test. 

The main conclusions drawn were that nearly 
all alloying additions had an adverse effect on 
forgeability, the effect being the greater the 
larger the difference in atomic diameter between 
the alloying element and molybdenum. The 
creep strength of forgeable alloys at 1,000 deg. C. 
was not very much greater than that of molyb- 
denum. Theeffects of processing variables on the 
ductility of molybdenum were very inconsistent, 
but it appeared that increases in oxygen content, 
grain-size, and porosity decreased the ductility 
of sintered molybdenum. All alloying additions, 
except carbon, aluminium, and titanium, de- 
creased the ductility of molybdenum. The 
improvement brought about by these elements 
was not large and was probably due to the 
resulting reduction of oxygen content. 

The last paper considered was by Mr. A. R. 
Moss, of the Armament Research Establishment, 
Fort Halstead, and dealt with “‘ The Pressure 
Welding of Molybdenum.” The author stated 
that in line with advances in arc-melting and 
powder-metallurgy techniques for the production 
of molybdenum in massive form, it had become 
necessary to investigate methods of welding 
the metal. To avoid oxidation, it was decided 
to carry out the welding experiments in a chamber 
in which a suitable non-oxidising atmosphere 
could be maintained. The experiments had shown 
that commercial sintered molybdenum sheet 
could be pressure welded, using impact loading, 
at temperatures as low as 690 deg. C., in atmos- 
pheres of oxygen-free argon or hydrogen. 
Welding below the recrystallisation temperature 
(approximately 1,200 deg. C.) had thus been shown 
to be possible. By using inserts of various 
materials, the amount of deformation necessary 
to effect welding could be considerably reduced. 
Electrodeposited chromium, with which sound 
welds had been produced, might prove especially 
valuable in this connection, since chromium 
and its alloys could also serve as oxidation- 
resistant coatings on molybdenum. The use 
of plated sheets to serve a dual purpose was 
therefore envisaged. Forged and swaged arc- 
cast molybdenum of high purity could be 
pressure welded to produce strong and ductile 
welds. 


POWER UNITS FOR COMMERCIAL 
AIRCRAFT 


ECONOMY OF TURBO-PROP ENGINES 


For commercial aviation, the aircraft fitted with 
turbo-prop engines will be smaller, lighter, more 
economical and versatile than any other for the 
same duties; and where high speeds are essential, 
the ducted fan engine appears to be a better 
commercial proposition than the pure turbo-jet. 
These rather controversial statements are the 
conclusions of Dr. A. E. Russell, director and 
chief designer of the Aircraft Division of the 
Bristol Aeroplane Company, Limited, in the 
42nd Wilbur Wright Memorial lecture, entitled 
*“*The Choice of Power Units for Civil Aero- 
planes,” which he gave before the Royal Aero- 
nautical Society in London on May 20. 

The engine characteristics of direct interest to 
the aircraft designer, Dr. Russell said, were 
specific fuel consumption, installed weight, 
suitability for installation with the minimum 
penalty in aircraft weight and drag, and flexi- 
bility of power output to allow wide limits of 
operating speed and height. The differences, 
in these respects, between the turbo-jet, the 
ducted fan, and the turbo-prop, which all 
operated on the same thermodynamic cycle, 
resulted largely from the methods they employed 
for converting heat energy into thrust. 


The cycle efficiency was controlled by the 
compressor pressure ratio, the turbine inlet 
temperature and the operating efficiencies of the 
compressor and turbine. In the turbo-jet engine, 
the specific fuel consumption rose with increased 
turbine inlet temperature, in spite of the better 
cycle thermal efficiency, because the propulsive 
efficiency fell to a greater degree with the higher 
jet velocity. For a particular aircraft application 
there would be an optimum turbo-jet engine in 
which the combined weight of installation and fuel 
required was a minimum. The only way to 
reduce fuel consumption substantially and to 
take maximum advantage of higher operating 
temperatures was to reduce the kinetic energy 
wasted in the jet by adding to the propulsive 
system some means of increasing the mass 
of air energised. 

The limit of increasing the mass of air energised 
was reached, in the turbo-prop engine, by absorb- 
ing the gas energy by additional turbine stages 
and transmitting power through a propeller. 
In this way higher inlet temperatures would yield 
lower specific fuel consumption and also higher 
specific power output. As a result of compressi- 
bility effects on propeller efficiency, the use of 
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propeller-driven civil aircraft would probably be 
limited to Mach numbers below 0-75. 

Little information had been published on the 
ducted fan, which fell between the turbo-jet 
and the turbo-prop, and consisted of a fan driven 
by a power turbine, the fan being enclosed within 
a duct and thus operating in a flow of reduced 
velocity. The improvement in propulsive effi- 
ciency depended on the by-pass ratio A, i.e., the 
ratio of fan mass flow to engine mass flow; 
since the greater the mass of air, the lower the 
compression ratio and the heavier the machinery, 
it was unlikely that by-pass ratios greater than 2 
would be adopted. There would be losses at 
the fan, in the final nozzle, and skin friction in the 
duct. Gains in propulsive efficiencies, compared 
with a straight jet of the same gas-producer 
standard, were 8 per cent. and 16 per cent., 
for by-pass ratios of 0-75 and 2 respectively. 

On the assumption that the specific weight 
was directly proportional to the design mass 
flow, Dr. Russell presented comparative data for 
turbo-jet and ducted fan engines designed to give 
3,000 lb. thrust at a Mach number of 0-85 in 
the standard atmosphere tropopause (Table 1). 
In comparing the turbo-prop with the other 
engines, he assumed a lower cruising speed 
(0-75 M.) and the same design thrust. 

Dr. Russell then presented the results of an 
analysis of the weight and size, for various ranges, 
of familiar aircraft fitted with the different types 
of engine, in each case the size of body and the 
pay load carried — 2,500 Ib. — being the same. 
From aerodynamic and structural considera- 
tions, he based his design on the assumption that 
the most economic aeroplane for a given duty 
was, in general, that with the lowest acceptable 
take-off performance, i.e., the smallest and 
lightest. He found that for turbo-jet aircraft 
cruising at 0-85 M. there was little to choose 
between engines buried in the wing roots or 
slung in pods, but for ducted fans the greater 
pod dimensions resulted in a drag penalty. 
The comparison, therefore, was restricted to 
wing-root installations. With the ducted fan 
engine, it appeared that a larger engine giving 
a lower wing loading and a higher cruising 
lift/drag ratio would be more attractive than that 
designed for minimum acceptable take-off. In 
comparing the turbo-prop aircraft with the others, 
to avoid an unacceptably, high landing wing 


TABLE 1.—Comparative Data for Turbo-jet, Ducted-fan and 
Turbo-prop Engines at ~*~ International Standard-A phere 

















Turbo-Jet 
. Turbo- 
-— High Low Ducted Fan 
inlet | inlet Prop 
temper- | temper- 
| ature ature 
Bypass ratio, A 0 0 0-75 2-0 — 
Design thrust, 
ae ..| 3,000 3,000 3,000 3,000 3,000 
Design Mach | 
No. .. | 0-85 0-85 0-85 0-85 | 0-75 
Installed | | 
weight, . a1 2,900 3,600 3,600 4,400 6,480 
Specific ue’ 
consumption, | 
Ib. /Ib.-thrust 0-98 0-91 0-87 0-805 0-61 
Sea-level static | 
thrust .-| 9,300 9,800 | 11,000 | 13,050 — 











Equiv. h.p. .. — — 5,200 


TaBLe I1.—Optimum Aircraft for North Atlantic Route 





(Pay load 25,000 Ib.) 
| 
Turbo- ice Turbe 
. ur | | urdo 
Engine Jet | Prop 
la = 0-75| A= 2-0 
Gross weight .. . .| 215,000 | 194,000 | 192,500 162,500 
Cruising speed, m.p.h. .. 560 560 560 500 
Power unit weight .-| 15,600 | 15,400 | 17,400 | 19,800 
Airframe weight ..| 74,450 | 66,500 | 67,300 | 61,300 
Fuel weight ite ..| 98,500 | 84,700 | 81,300 | 54,600 
Direct operating costs 
pence perton-mile ..| 10-85 9-70 9-57 8-85 
pence per seat-mile .. 1-04 0-93 0:92 0-85 
Ratios .. et ae 1-23 1-10 1-08 1-00 
Fuel cost/year .. . .| £374,000) £326,000, £307,000) £206,000 











loading (since a less proportion of fuel would 
be consumed for a given range), the aircraft was 
designed with a take-off performance greater than 
the minimum acceptable, resulting in a small 
sacrifice in operating economy. 

Applying the various types of aircraft to the 
North Atlantic route, he showed that, with the 
long duration plus the necessary fuel reserves, 
the turbo-jet engine showed to disadvantage 
(Table If). Comparing the direct operating 
costs for the London-New York route, and 
assuming smaller fuel reserves than were gener- 
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ally accepted-—which weighted the figure ip 
favour of the turbo-jet — he obtained the re ults 
given in Table II, from which it will be seen 
that, compared with the turbo-prop air: aft, 
the direct operating costs of the turbo-jet ai: raft 
were 23 per cent. higher, and those of the du-ted- 
fan aircraft 8 to 10 per cent. higher. He also 
showed that, under tropical conditions over 
shorter stages, the operating cost of turbo-prop 
aircraft of Table II compared favourably with 
those of the comparable turbo-jet and ducted-fan 
aircraft. 


HYDRAULICS RESEARCH 
FLOODS, RIVERS AND HARBOURS 


The sixth annual report of the Hydraulics 
Research Board for the year 1953 has been made 
available.* In the annual report, the Director 
of Hydraulics Research, Sir Claude Inglis, 
C.LE., F.R.S., points out that the first stage of 
building the Research Station at Wallingford 
was not completed and facilities for research 
were somewhat restricted. 

During the year under review, the second 
wave basin was handed over for use. This basin 
is 120 ft. by 80 ft. by 2 ft. 6 in. and is provided 
with a large reversible propeller-type pump for 
circulating water in order to induce tidal currents 
for model experiments. 


THAMES FLOODING 


The report states that at the request of the 
Waverley Flood Committee, appointed to con- 
sider what steps should be taken as a result of 
the flood disaster due to the storm-surge of 
January, 1953, experiments were conducted on 
a pilot-model of the Thames to investigate 
several controversial points connected with 
flood protection in the Thames estuary. The 
first matter to be studied, it is stated, was the 
magnitude of the effect which an upland fresh- 
water flood might have in raising storm-surge 
tidal levels in London, should such a surge 
coincide with an upland flood. The storm- 
surge of January 31-February 1, 1953, was 
therefore reproduced in the model and the fresh- 
water river-flow adjusted to represent a discharge 
of 2,597 cub. ft. of water per second which was 
the flow over Teddington weir at the time of the 
storm. Using data supplied by the Thames 
Conservancy, the simulated storm surge was 
arranged to coincide with a simulated river 
discharge of 20,000 cub. ft. of water per 
second, a figure which is said rarely to have been 
exceeded. This experiment was carried out 
five times with closely similar results and the 
mean of the results obtained showed that the 
high water-level at London Bridge would have 
been 9 in. higher than the level actually attained, 
had the storm surge coincided with a fresh-water 
flood of such magnitude. 


HARBOUR INVESTIGATIONS 


An interesting investigation has been com- 
pleted during the year on the siltation of the 
Tidal Basin at Tilbury, which leads from 
Gravesend-reach to the eastern and smaller of 
the two lock-entrances. This Basin is subject 
to heavy siltation and in attempting to maintain 
a depth of 24 ft. below low water, the average 
quantity of material dredged per annum is about 
400,000 cub. yd. 

This investigation was divided into four 
parts: (a) a preliminary investigation of the 


* Hydraulics Research, 1953. Published for the 
Department of Scientific and Industrial Research 
by H.M. Stationery Office, Kingsway, 
(Price 7s. 6d. net.) 


London, 
W.C.2. 


hydraulic behaviour of the Basin in the Thames- 
model, (6) a study of the current pattern and 
suspended load in nature, (c) a second series of 
experiments in the Thames-model, to different 
scales, that natural behaviour might be repro- 
duced with greater accuracy, (d) an investigation 
in the model of the effects of various types of 
remedial works. 

Investigations at site showed that, during a 
flood-tide, there was a marked flow of heavily 
charged bed-water into the Basin. At the same 
time, surface-water drifted from the Basin to the 
river. Several remedial arrangements were 
tested experimentally and a scheme finally 
evolved which results in a slow inflow of water 
into the Basin at all depths and completely 
prevents circulation within the Basin itself.  ° 

Experiments on the effect of the scheme were 
then carried out by injecting a concentrated 
solution of china-clay in suspension with, and 
without, the remedial measures in position in 
the model. The results obtained from the 
model show that the quantity deposited in the 
Basin with the remedial works in position is but 
16-9 per cent. of that deposited under existing 
conditions. 

A pilot model of the Severn estuary has been 
constructed for preliminary work in connection 
with the Severn Barrage scheme. The primary 
object of this model is to determine the seaward 
limit of a larger model to be constructed. 

In connection with the Shrewsbury Flood 
Relief Scheme, a model of the upper reaches 
of the Severn is stated as being under construc- 
tion. In this model the intention is to study the 
head-losses at various bridges and the effects of 
enlarging certain portions of the river channel. 
This model is scaled 1 to 200 horizontally and 
1 to SO vertically. 


WAVE EXCLUDER 


Another interesting investigation was the 
design of a wave-excluder for the Dekhela power- 
station in Cyprus. Sea-water is used for cooling 
and it is discharged into a rectangular concrete 
channel 8 ft. wide and 7 ft. deep; it was found 
that, under certain weather conditions, waves 
re-formed to travel up the channel and break so 
causing considerable corrosion to the steel-work. 
A model of the channel was built to a scale of 
1 to 9 and waves corresponding to the prototype 
in height and period were generated. It was 
found that the wave velocity relative to that 
of the water was very close to /. gd, which 
suggested the introduction of a broad-crested 
weir in such a way that the velocity of the waves 
would be destroyed by the standing wave. The 
remedy suggested, and stated to have proved to 
be completely successful in the prototype. was 
the installation of a truncated broad-crested weir, 
having a flat crest 9 ft. long with an upstream 
rounding of 9 ft. radius and a truncated glacis set 
to a slope of 1 in 10. 
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HIGH-TENSION ELECTRIC POWER 


GENERATION 
OPENING OF THE C.I.G.R.E. MEETING IN PARIS 


The biennial meeting of the Conférence Inter- 
nationale des Grands Résaux Electriques a 
Haute Tension (C.I.G.R.E.) was held in the 
building of the Fondation Berthelot, 28 bis 
Rue Saint-Dominique, Paris, from Wednesday, 
May 12, to Saturday, May 22. It was attended 
by over 1,400 members from the western Euro- 
pean countries, from the British Dominions and 
from the United States, and resulted in a useful 
interchange of views. A delegation of some 240 
was present from this country. 

Some 17 meetings in all took place, at which 
over 150 papers were presented. We refer 
below to those of more general engineering 
interest, and in doing so have adopted a grouping 
by subjects, not necessarily according to chrono- 
logical order. 


OPENING MEETING 

At the opening meeting on Wednesday, 
May 12, the President (Dr. A. R. Schmidt) 
welcomed Mr. A. Louvel, the French Minister 
of Industry, who, he said, was well aware of 
the difficulties surrounding electric power trans- 
mission in France. He thanked the French 
delegation for organising the meeting and making 
the delegates comfortable. It was gratifying to 
recall that the membership had doubled since 
1946 and that, as a result, the chances of making 
contact with those who would otherwise only 
be known by correspondence or reputation had 
increased. 

After other short speeches of thanks had been 
made on behalf of the English-speaking delegates 
by Mr. A. Rusck (Sweden) and on behalf of the 
French-speaking delegates by Mr. C. E. Mon- 
tanes (Spain), Mr. Louvel thanked C.I.G.R.E. 
for the honour they had paid him in asking him 
to preside over the meeting. Four years ago the 
Conference had dealt with the line across the 
Straits of Messina and two years ago with the 
Swedish 375-kV system. The Swedish mainland 
and the island of Gothland had now been con- 
nected by a direct-current cable, and the laying of 
a submarine cable between England and France 
would probably begin at an early date. A new 
stage in the generation of electricity by nuclear 
fission was also approaching. 


GENERATORS 


Turning to technical matters, the report of the 
Study Committee on generators, which was 
presented by Messrs. G. Belfils (France) and 
A. Wust (Belgium), stated that the main subjects 
which had been considered since the last con- 
ference were definitions of excitation systems, 
the measurement of variations in the resistance 
of windings under load, the dielectric control of 
windings, the unbalanced and out-of-synchronism 
operation of alternators and the time-acceleration 
of the large generators. A number of definitions 
of the various excitation systems in use had been 
Suggested, but no precise conclusions reached. 


ALTERNATOR DESIGN 


In a paper on “ The Design of Large Alter- 
nators * Mr. O. Hess (Switzerland) pointed out 
that 1 150-MVA units it was becoming necessary 
o approach the limits in rotor diameter, core 
leng' is and current density. There was con- 
Sequcntly a corresponding increase in the 
meclanical stresses in the rotor, in the ampere- 
turn: in both the rotor and in the stator end- 
wind ngs and in the heat that had to be removed. 
Hydiogen cooling was therefore necessary. 





The mechanical stresses in the rotor body and its 
retaining rings were so high that, even with the 
best steels, the diameter could hardly be in- 
creased beyond 1,100 mm. at 3,000 r.p.m. The 
core of a 300-MVA generator would then be 
about 7 m. long with a hydrogen pressure of 1 
or, perhaps, 2 atmospheres. As the rotor would 
have to be built up of a number of rings, held 
together by a heavy through-bolt, the stresses at 
the inner bore would be higher than in a one- 
piece design with a relatively small inspection 
hole. The strength of the material would 
therefore have to be greater. 

The higher current density resulted in higher 
losses per unit of surface, so that the stator 
slots had to be deeper and there had to be four 
and possibly six circuits in parallel in each slot. 
The use of very low-loss laminations was also 
necessary and close attention must be paid to the 
stator end windings in order to keep the stray 
load losses and the consequent temperature rise 
within acceptable limits. These losses could, 
however, be greatly reduced by increasing the 
distance between the coils and the end plates 
and enlarging the radial depth of the non- 
magnetic inner section of the latter. The same 
result could be achieved by using barrel-type 
windings. 


PREVENTION OF SLIPPING 


In the past the baking of each rotor coil into 
a solid block had prevented trouble due to the 
slipping of individual turns on short-circuit. 
About 75 to 80 per cent. of the losses were carried 
away by the cooling gas, which was brought into 
the inner sections of the rotor by additional ducts 
underneath the slots in order to obtain a more 
uniform temperature distribution even on very 
long machines. The short-circuit ratio lay 
between 0-5 and 0-7, which was quite satisfac- 
tory when using quick-acting voltage regulators. 

The detrimental effect upon the rotor of non- 
synchronous stator fields was important in most 
designs as these caused circulating currents 
between the rotor iron and the retaining rings. 
In large alternators, with their large rotor 
currents, the entire copper section necessary for 
excitation could be mounted in the slots and the 
end portions used as a damper winding. This 
enabled the alternator to be run continuously 
with 0-2 per cent. inverse current, with practically 
no reduction in rating, and the dynamic stability 
to be improved. 

As the rotors of these large machines were 
electric, no difficulty was experienced with 
critical speeds, unbalance or vibration. A 
method was being developed of operating the 
alternator with a hydrogen saturated oil system. 
In this a diffusion seal was used to separate the 
chamber into which the “ air-side”’ oil flowed 
from the ambient air. A small and continuous 
flow was introduced into the chamber from the 
generator so that a sufficiently high hydrogen 
content was maintained. 


VARIABLE-SPEED SYNCHRONOUS 
MACHINES 

A paper by Mr. J. Tittel (Germany) dealt with 
“Variable Speed Synchronous Machines for 
Hydro-Electric or Pumped Storage Power 
Stations.” In stations where the head might 
vary considerably it was necessary that the 
turbines should operate at two different speeds 
to obtain high efficiency. This could be effected 
by the adoption of a pole-changing arrangement 
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and a test alternator with an output of 450 kVA 
at either 273 r.p.m. or 333 r.p.m. was described 
in which this principle was embodied. The 
rotor was of standard construction with salient 
poles and damping winding, but had extra 
connections for short-circuiting four of the poles. 
The stator could also be provided with two 
windings, thus enabling the machine to be used 
as a synchronous motor with three synchronous 
speeds in a pumped storage station. 


EXCITATION PROBLEMS 


Two papers on excitation problems were 
presented. The first of these, by Messrs. R. 
David and L. Gatesoupe (France), was entitled 
* Results of Recent Tests regarding Different 
Systems of High Speed Excitation and De-excita- 
tion of Alternators’ and described the results 
obtained with the different systems which were 
being employed in French hydro-electric stations. 
In one of these a sudden variation in the rotor 
current, due to a disturbance in the network, 
produced a transient current in the secondary 
winding of a transformer with a gap. This 
transient current was used to excite an “ im- 
pulse exciter,’ which was driven by an 
auxiliary motor. The armature of this motor 
was connected to a booster in series with the 
field of the main exciter. This device acted 
instantaneously when the main exciter flux 
varied, It could be applied to any type of regulator 
and was being used in two hydro-electric stations 
in the French Alps. It enabled the main exciter 
to be increased from 107 to 240 volts in 0-5 
seconds, compared with an increase from 109 
to 165 volts in the same time where this system 
was not in use. 

The other system employed an Amplidyne. 
Where this machine was applied to turbo- 
alternators and hydro-electric alternators of 
average speed and output it acted on a separate 
winding of the main exciter. The usual pilot 
exciter supplied the energy necessary for feeding 
the reference winding of the Amplidyne, the 
static voltage regulator and the Amplidyne motor. 
For large output slow-speed hydro-electric 
alternators a booster exciter with a high rate of 
response and a high voltage ceiling was driven 
by a direct-current motor. This motor was 
connected in series with the main exciter and the 
alternator field winding. An Amplidyne, which 
was connected in the booster circuit, was con- 
trolled by the static voltage regulator. The 
advantage of this arrangement for low-speed 
alternators was that it avoided the use of an 
expensive variable-voltage high-speed exciter 
directly coupled to the main machine. 


EXCITER COMPARISONS 


In the second paper on “‘ Comparison of Four 
Main Types of Rotary Exciters Employed in 
Modern Practice,” Mr. M. Vidmar (Jugoslavia) 
called attention to the fact that at a previous 
meeting of C.I.G.R.E., Mr. E. Santuari had 
reached the conclusion that of the three types of 
rotary exciter the quickest in dealing with rapid 
voltage variation was one with a pilot booster. 
At the same meeting, however, Mr. G. Darrieus 
had recommended the employment of the series 
exciter. 

Owing to this difference of opinion the present 
author had made a closer comparison between 
the four main types of rotary exciters — the shunt 
exciter without and with pilot booster, the 
ordinary exciter with separate excitation and the 
series exciter. As a result, he reached the 
conclusion that the pilot booster had the highest 
rate of response and that the rapidity of variation 
in the rotor current of a synchronous alternator 
depended primarily upon the maximum voltage 
of the exciter. 

To be continued 
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FREE-PISTON GAS-GENERATOR 
TURBINE 


LAND, MARINE AND 


Free-piston engines have been used on the 
Continent for many years as air compressors in 
single and multi-stage form. Only recently, 
however, has their development for use as gas 
generators to supply gas for driving turbines 
reached a stage that could justify their production 
for marine, electric generating and locomotive 
purposes. A free-piston gas-generator turbo- 
alternator which produces 1,250 kW is installed 
in the generating station of Electricité de France 
at Rheims. It has run for more than 4,000 hours. 

The characteristics and development of this 
type of machinery were described recently in a 
paper presented before a meeting of the Institute 
of Marine Engineers. The authors of the 
paper were Mr. F. A. I. Muntz, B.A., who is 
the chairman and managing director of Alan 
Muntz and Company, Limited, Heston Airport, 
Heston, Middlesex, and Mr. R. Huber, Dipl. Ing., 
who is the Technical Director, Société d’Etudes 
Mecaniques et Energétiques, Paris. The follow- 
ing particulars are taken from their paper. 

Their two companies have collaborated in the 
development and design of the inward-compres- 
sing types of gas generator, examples of which 
are the GS-34, 1,250 gas-h.p. gas generator, 
shown in the illustration below, and the CS-75. 
About 60 GS-34 gas generators have been 
built and 40 are in operation for electrical 
generation and rail traction as well as in marine 
applications. The CS-75, a smaller machine 
developing about 420 gas-h.p., is at present under 
development in this country. 

These machines, which can be arranged singly 
or in groups for supplying the power gas for 
a turbine, may be described as combined air 
compressors and internal-combustion engines, 
the latter being a two-stroke Diesel designed, 
in this case, to run on residual fuel. In the con- 
ventional design of such a combination the 
reciprocating motion of the engine piston is 
transformed into the reciprocating motion of the 
compressor piston. The whole of the air from 
the compressor is delivered to the engine cylinder, 
which is therefore highly supercharged. Large 
quantities of excess air pass out to the exhaust 
with the scavenged gases. The hot exhaust 
products join with this excess air, which has been 
heated in its passage through the engine, to 
constitute the power gas. The power gas 
consists of at least 75 per cent. unburnt air, the 
remainder being the products of combustion. 


HIGH THERMAL EFFICIENCY 

The overall compression and expansion ratio 
of the cycle is very high, which is one of the 
essentials of a high thermal efficiency. The 
first part of the compression takes place in the 
compressor cylinder, and the high-pressure part 
in the Diesel cylinder. Similarly, the high- 
pressure part of the expansion takes place in the 
Diesel cylinder and the low-pressure part in the 
turbine. 

A free-piston gas generator is shown diagram- 
matically in the drawing opposite. It is of 
the inward-compressing type, containing two 
opposed-piston assemblies of equal and sym- 
metrical stroke and a centrally placed engine 
cylinder. The two single-acting compressor 
cylinders are located at the inner ends of the 
larger pistons. The end spaces constitute the 
cushion or “ bounce ”’ cylinders which store the 
energy for the return stroke. Fresh air is 
drawn in through the suction valves and is 
delivered through the delivery valves into the 


RAIL APPLICATIONS 


engine case which surrounds the engine cylinder. 
Fuel is injected by several injectors mounted in 
the central plane of the combustion chamber. 


CYCLE OF OPERATION 


Beginning the cycle of operation at the inner 
dead point, the pressure of the gases in the 
combustion space of the engine cylinder, added 
to the pressure of the air remaining in the 
clearance space of the compressor cylinders, 
drives the pistons outwards, compressing the air 
in the cushion cylinders. The work done during 
this stroke is represented by the vertically cross- 
hatched areas in the pressure-volume diagrams 
below the diagrammatic arrangement for the 
engine and compressor cylinders. This work is 
subsequently recovered, except for friction losses, 
as shown on the pressure-volume diagram for 
the cushion cylinder. As soon as the pressure 
in the compressor cylinders has dropped to about 
atmospheric pressure, the automatic suction 
valves open and a fresh charge of air is drawn 
into the cylinders. Meanwhile the engine 
cylinders have uncovered first the exhaust ports, 
shown on the right in the illustration, and soon 
afterwards the scavenge ports, shown on the left. 
This allows the air in the engine case to scavenge 
the engine cylinder from end to end; the excess 
scavenge air and exhaust products are collected 
in the gas collector, which acts as a smoothing 
chamber, and they subsequently flow to the 
turbine. 

During the inward stroke, the air compressed 
in the cushion cylinders drives the pistons back 
towards the centre. The charge in the com- 
pressor cylinders is compressed and delivered 
to the engine case through the automatic delivery 
valves. As soon as the engine pistons cover the 
ports in the engine cylinder, the scavenging 
process comes to an end. 

This combustion air is then compressed by the 
pistons as they continue to move inwards, the 
injection being timed to take place towards the 
end of this stroke. The pistons come to rest 


at the inner dead point when the energy stored in 
the cushion cylinders, which provides the work 
done in the compressor cylinders and the work 
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of compression in the engine cylinder, as w. |] as 
the friction losses, is all expended. The wc k of 
this stroke is illustrated by the horizo: tally 
cross-hatched areas on the pressure-vc ume 
diagrams in the drawing opposite. 

The operating stability of the free-piston 
engine, which is the characteristic that enables 
pistons to return correctly to the inner dead 
point at all working pressures and at all strokes 
to give sufficient compression of the working 
air at all settings, is one of the chief problems, 
This stability depends on the dimensions of the 
cushion cylinders and the device controlling the 
cushion pressure, called the cushion stabiliser, 

The working pressure of a gas-generator varies 
from 1 to 5 atmospheres. Therefore, the mean 
pressure in the cushions has to be varied to 
correspond, in order to maintain suitable com- 
pression pressures in the Diesel cylinder, and the 
adjustment of the pressure in the cushions to 
suit the actual working pressure must be auto- 
matic. This operation is carried out by the 
stabliser shown above the generator casing in the 
diagram. It adjusts the mean pressure in the 
cushions to correspond with the pressure of the 
scavenge air in the engine case corresponding to 
the turbine load. The engine-case pressure may 
be regarded as constant for a given load, whereas 
the air in the cushions is compressed by several 
atmospheres and expanded again at each stroke. 
Thus, for one part of the stroke the pressure in 
the cushion is higher than the engine-case pressure 
and for the other part it is below it. It is thus 
always possible to transfer air from the engine 
case into the cushions during one part of the 
stroke, or conversely to discharge air from the 
cushions to the engine case during the other 
part of the stroke. For this purpose the 
stabiliser is fitted. It consists of a piston valve 
with non-return air valves, mounted between the 
engine case and the balance pipe to the cushions. 

The variation of the power of a turbine fed 
by one or several gas generators is obtained by 
varying the quantity of fuel to each gas generator 
and thus the mass flow and the pressure of the 
gas delivered. In this way any loss of efficiency 
through throttling the gases upstream of the 
turbine is avoided. 

This is achieved through the speed governor 
of the turbine, which is arranged to act directly 
on the racks of the injection pumps of the gas 
generators. There is a device which limits the 
stroke of the fuel rack in accordance with the 
working pressure, in order to maintain the stroke 





The GS-34 free-piston gas generator, developed in France, produces 1,250 gas horse-f swe! 
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of the pistons within permissible limits. The 
minimum delivery of a gas generator at reduced 
loads is more than the turbine can absorb. 
Therefore, at such loads, the excess gas is dis- 
charged to atmosphere. This blow-off takes 
place through a valve placed in the gas pipe 
between the gas generators and the turbine. 


PERFORMANCE FIGURES 


The main dimensions and performance figures 
of the new CS-75 gas generator, the prototype 


of which has now completed 1,700 hours’ 
running, are: 
Engine cylinder bore co Se 
Compressor cylinder bore.. 20-75 in. 
Maximum stroke possible.. 2 x 12-75 in. 
Stroke at continuous maxi- 
mum rating (C.M.R.) 2 x 9-5 in. 
Number of oscillations per 
minute at C.M.R. .. 1,000 


Mean piston speed 


1,580 ft. per min. 
Gas pressure at C.M.R. 


443 lb. per sq. in. 


gauge 
Gas temperature at C.M.R. 465 deg. C. 
with ambient temperature (869 deg. F.) 
OF = he -- 20deg. C. 
(68 deg. F.) 
Gas horsepower at C.M.R.* 420 h.p. 
Specific fuel consumption* 0-325 Ib. pei gas h.p. 
hr. 
Thermal efficiency into gas* 42 per cent. (on 
lower calorific 


value) 

* Based on the power available from adiabatic 
expansion of the gas down to atmospheric pressure. 

The one-hour rating of this unit is 500 gas h.p. 
at 50 lb. per square inch gauge working pressure. 
The synchronising mechanism of the machine 
consists of a rack and pinion gear. It has only 
one fuel injection pump, which is driven from 
the pinion shaft. 

A large range of powers can be obtained with 
the Same type of gas generator by using a single 
unit or a battery of gas generators all feeding 
to a single turbine. The following table shows 
the composition of weights of a single 900-s.h.p. 
set and a ten gas-generator set. It brings out 
one © the most interesting points of the 
free-piton  gas-generator _ installation, namely 
that Ue weight per horse-power is practically 
indepe ident of the total power of the installation. 


Powe at propeller shaft, h.p. -. 900 9,000 
Weis \t of gas generators, tons 8-5 85 
Wei: \t of turbine and reduction gear, 

tors.. Bi ae -< se 4-0 65 
Weig t of gas piping, tons .. ” 0:5 7 
Weig t of auxiliaries of propelling 

me hinery, tons = sie 2°$ 15 
Tota! weight, tons .. ~ - Ss 222 
Speci c weight, Ib. per h.p. oe Oe 42 


Accc ding to the available space gas genera- 
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tors may be located in many ways with respect 
to the turbine and reduction gear. For instance, 
in an installation which must be as short as 
possible, the gas generators can be placed above 
the turbine and reduction gear. It may be pos- 
sible to use part of the delivery gases to feed 
electrical generating sets, in which the Diesel 
engine is replaced by a gas turbine. The weight 
and the bulk of such sets is much less than those 
of equivalent crankshaft Diesel-engine sets. An 
installation including a group of free-piston gas 
generators feeding, on the one hand, the main 
turbine and on the other hand the turbine of the 
electrical generating set would have, in addition, 
the advantages of using only one type of fuel and 
of having a greater reliability in service. The 
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number of spares would be reduced, because the 
whole installation would be based on a single 
engine bore. 

Periodic overhauls of a marine gas-generator 
installation can be carried out in rotation during 
a voyage. By installing one reserve gas generator 
the whole power will remain available during 
the overhaul of a gas generator. Endurance tests 
have shown that the turbines do not become 
fouled. The electrical generating set of the oil 
tanker Bethsabee, consisting of a gas turbine fed 
by a free-piston gas generator, has run for more 
than 4,500 hours without the turbine ever having 
had to be opened for cleaning. 

It has further been suggested that several 
advantages could be obtained by compounding 
a gas-generator turbine plant with a steam plant. 
The basic principle of such a plant would be to 
use in a steam boiler the rejected heat from the 
gas side, consisting of the heat in the gas turbine 
exhaust and the coolant loss of the gas generator. 
Such a plant might also include a combustion 
chamber between the gas generator and the gas 
turbine, in which additional fuel would be burnt 
at a very high efficiency. This would mean 
using a high-temperature gas turbine and a weight 
of 0-35 lb. per shaft horse-power could be 
expected. 

The features of the free-piston gas-generator 
are that it requires no better materials than are 
used in a Diesel engine; it is easy to maintain and 
has a comparatively low first cost; the power- 
weight ratio, in the case of the CS-75 is 22 Ib. 
per s.h.p. and the GS-34 38 Ib. per s.h.p.; main- 
tenance is extremely easy; it is able to use residual 
fuels and there is no risk of vanadium damage to 
the turbine as the temperature of the power gas 
is normally less than 500 deg. C.; starting is easy 
owing to the possibility of increasing the com- 
pression ratio for the first few strokes by simply 
increasing the starting-air pressure. 


CORYTON REFINERY 
FIRST EUROPEAN REFINERY FOR LUBRICATING OILS 


In three years an area of marshland on the 
north bank of the River Thames in Essex has 
been transformed and is now the site of the 
Coryton Oil Refinery of Vacuum Oil Company, 
Limited, Westminster, London, S.W.1. It was 
decided to build the refinery when, in 1950, 
Socony-Vacuum, of New York, and the Powell- 
Duffryn Group, of Great Britain, became 
associated in the Vacuum Oil Company. The 
refinery has cost about £15,000,000. The 
principal contractors have been the Lummus 
Company, Regent-street, London, who have 
designed the process units, largely on the basis of 
existing refineries elsewhere, placed the orders 
for all equipment and plant, and generally 
supervised construction at site. The bulk of 
the equipment, over 95 per cent., has been made 
by British industry and the entire labour force 
was British. Over 1,100 contractors have pro- 
vided materials, equipment or services. 

The designed capacity of the refinery is 
850,000 tons of crude oil per annum. Produc- 
tion is to be mainly lubricating stock oils, though 
lighter 9ils— Diesel oil, fuel oil and high-grade 
petrol —as well as petroleum waxes, will also 
be made. Some idea of the magnitude of the 
plant may be judged from the following figures: 
one million gallons of water will be evaporated 
daily for steam for processing and generating 
electricity; 45 million gallons of river water 
will be circulated for cooling purposes; some 
40,000 tons of concrete and 13,000 piles went 
into the foundations; and there is about 500 
miles of welded steel pipe in the refinery. 


The first contract, for the design of the refinery, 
was placed with the Lummus Company on 
September 1, 1950. The power house, the first 
unit to come into operation, was handed over 
on January 1, 1953, and the first process unit, 
the crude distillation unit, on January 17 of that 
year. This unit came “on-stream” on _ the 
following January 31. A few hours later the 
refinery was flooded by the exceptional high 
tides of that date. Within three weeks the site 
was cleared of water, the plant cleaned and 
inspected and since then the remaining units have 
been brought into service, the last the — thermofor 
catallytic cracking unit — a few weeks ago. The 
principal mechanical engineering contractor, 
responsible for all erection at site, was Costain- 
John Brown, Limited, 73 South Audley-street, 
London, W.1. 


LOCATION AND LAYOUT 

The refinery is situated at Coryton on the 
Essex shore of the Thames estuary. Before 
construction began the site was principally 
marshy wasteland. Roughly a mile long and 
about two-thirds of a mile wide, the site is large 
and almost entirely surrounded by water. 

As can be seen from Fig. 3, on page 689, the 
layout of the refinery is L-shaped, with the 
offices and servicing departments together with 
the power station situated at the heel. Stretching 
towards the north along the short leg of the site 
are three units (starting from the northern 
extremity): the thermofor catalytic cracking 
unit (T.C.C.) and gas plant, the thermal reformer 
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Fig. 1 The process-steam pipe track ; steam at 20, 125 and 600 Ib. per square inch is circulated 
round the site for use in the different units. 


and the two-stage crude distillation unit. Then 
comes the power station and service buildings at 
the heel and, along the west to east side of the 
layout, five more units with the tank farms at the 
eastern extremity. The five units are: the 
de-asphalting unit, the furfural unit, the M.E.K. 
unit, the continuous percolation unit and the 
gasoline treatment and blending plant. On the 
inside of the L-shape are groups of tanks which 
service the various operating units. Following 
the L-shape of the layout there are the refinery 
railway, the cooling-water pipe track and the 
products pipe track. Something of the com- 
plexity of this pipe-work can be seen from Fig. 1. 
Located at the south-east of the site, on the river- 
side, are the two jetties and the water intake. 


CIVIL ENGINEERING 


Civil engineering on the site may be considered 
under several heads. At the commencement 
of the work the site had to be cleared — involv- 
ing the re-location of some old storage tanks — 
and levelled; the jetties had to be extended 
and strengthened and the water intake con- 
structed and emplaced; pipe tracks — large 
open reinforced-concrete conduits for the, 
products pipes and the cooling-water pipes — 
had to be excavated and constructed; site roads 
(including some bridges) and the railway had to 
be re-aligned or constructed to suit the new 
refinery ; foundations for buildings and the 
process units had to be sunk, the bearing pressure 
being limited to 560 Ib. per square foot, and 
over 13,000 piles (some 65 ft. long) were driven 
into place; a sewage works was built; the sea 
wall was raised as part of the original contract 
and then further increased following the severe 
floods of January 31, 1953; and finally there 
was the building work associated with the power 
house and the various offices and service shops 
for the refinery. The principal civil engineering 
contractors were John Laing and Son, Limited, 
Mill Hill, London, N.W.7. 

During the construction of a main road it 
was necessary to move four old oil tanks which 
stood along the proposed alignment. The tanks 
were each about 25 ft. high, 75 ft. in diameter 
and weighed 100 tons empty, and a canal was 
constructed so that they could be floated to their 
new locations. Preparation of the canals took 
seven weeks to excavate followed by three weeks 


when more than three million gallons of water 
were pumped from the Thames. The tanks 
floated in about 18 inches of water but hauling 
them proved difficult due to high winds, and some 
of the mooring ropes snapped. Nevertheless, 
when the wind dropped a few days later, 20 men 
were able to move all four tanks between 1,200 ft. 
and 2,000 ft. to the west and north during an 
eight-hour shift. The quickest move lasted only 
24 minutes, the tank having a clear run along the 
canal. 

Perhaps the largest single task coming under 
the heading of civil engineering at the refinery 
was the construction and placing of the cooling- 
water intake. Briefly, for this work was de- 
scribed in some detail in our issue of March 14, 
1952 (page 332, vol. 173), the intake consists of 
a reinforced-concrete caisson which was originally 
laid down in dry dock at Gravesend and taken 
down river to Tilbury where it was moored while 
the sides were raised to their full height. Suit- 
able inlets, later to be covered by steel grilles to 
protect the pumps, were left in the side walls but 
closed temporarily by sheet steel piling to prevent 
entry of water when the caisson was being towed 
the last eight miles down river to Coryton. 

Equipment on the intake will ultimately 
include four pumps each capable of delivering 
15,000 gallons per minute, two being driven by 


Fig. 2 One of the three 
pass-out turbo-genera- 
tor sets so far installed 
at the refinery; space 
allows for the power 
station to be extended 
to take three more 
similar units. 
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650-h.p. vertical electric motors and the ot’ ers 
by a 650-h.p. horizontal condensing ge: red 
steam turbine. There are also four smi |ler 
pumps, each with a capacity of 6,360 gallons per 
minute, two driven by 200-h.p. electric mo‘ors 
and the others by steam turbines of sinilar 
rating. Provision has been made for the water 
to be chlorinated to prevent marine growths 

Discharge of the cooling water is effected at 
two points, one at Holehaven Creek and the 
other on the Shell Haven side of the refinery, 
At the point where the Shell Haven Creek enters 
the Thames an outfall has been constructed for 
the discharge of 50 tons of water per minute. 
To ensure that the discharged water does not 
hazard the river wall by undermining it, a channel 
was made leading from the point of outfall into 
the full stream of the river. The ebb tide goes 
out approximately 1,000 ft. at this point and 
at low tide there remains a stretch of saturated 
mud flats which will support neither machine 
nor manual labour. The channel was therefore 
made by blasting in eight sections, starting from 
the seaward end. 


POWER HOUSE 


The first major unit to come into operation was 
the power plant. This consists principally of 
three boilers each having a capacity of 
200,000 Ib. per hour and three 5,000-kW 3,000- 
r.p.m. turbo-generator sets of the double pass- 
out type, as shown in Fig. 2. In addition to supply- 
ing the steam for generating electricity for the 
process units and administrative buildings, the 
boilers will also provide all the steam required 
for the processes and for general heating. The 
main fuels used by them will be propane tar, a 
by-product of the refinery with few other uses, 
fuel oil and refinery gas. 

The boilers were made by International Com- 
bustion (Holdings), Limited 19 Woburn-place, 
London, W.1, and the turbo-generator sets by 
Metropolitan-Vickers Electrical Company, Limi- 
ted, Manchester. The power house has been 
built with a temporary end and the foundations 
are already in place to receive one more boiler- 
generator set. Sufficient space is available for 
three more sets, bringing the total number to 
six sets. 

The power and water-treatment plant — the 
water for the boilers is obtained from the local 
Essex water board —comprises two large salt 
saturator tanks, the chemical laboratory and the 
two-storey main switch house together with the 
turbine house. Like the other buildings of 
the refinery, the turbine house is a steel-framed 
building with a brick cladding, 300 ft. long, and 
50 ft. high; the boilers have been built outside 
on the flank wall of the turbine house. 

The control buildings are generally steel 


FS i ). 
veut 
; ~F 
' 














ENG 


CORYTOR 


Feet 250 
= 


{2146 


Fig. 3 
L-form: 


structu 
with fle 
use has 


The 
process 
diagrar 
flow o 
followi 
order it 
mate fis 
produc 

The | 
stage ¢ 
passing 
that its 
fractior 
from tl 
keroser 
The re: 
throug! 


CRUDE 
CHARGE 


900,000 
TONS 
PER YEAR 

















ENGINEERING May 28, 1954 





CORYTON 


500 750 1.000 Feet 








(2146.0) 


Fig. 3 Site plan of the refinery. 
L-formation. 


structures with a brick in-filling or brick building 
with flat roofs, stone dressings, and considerable 
use has been made of glass-brick windows. 


PROCESS UNITS 


The relative positions of the units of the 
process plant are shown in Fig. 3; Fig. 4 is a 
diagrammatic layout of the refinery showing the 
flow of oil through the units, the number 
following the name of each unit indicating the 
order in which the unit was completed. Approxi- 
mate figures for the annual output of the principal 
products are also given in the diagram. 

The crude oil is pumped into the atmospheric 
stage of the crude distillation unit after first 
passing through a system of heat exchangers so 
that its temperature is raised towards the first 
fractionating point. The principal products 
from this unit are stabilised gasoline, naphtha, 
kerosene and the lighter fractions of Diesel oil. 
The residue from the atmospheric tower passes 
through further heat exchangers to the vacuum 
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The site is about 400 acres on the north bank of the Thames and the refinery units have been 
The two jetties provide deep-water moorings for the largest ocean-going tankers and the bulk of the products leave the refinery by 


coastal tanker or river craft. 


fractionating tower, where further separation 
takes place under a slight vacuum which permits 
the use of lower boiling points. Products from 
this unit are those suitable for use, after further 
treatment, as lubricating oils. 

Naphtha from the distillation unit is used as 
the stock charge for the thermal reformer, where 
cracking is employed to split the naphtha into 
a high-grade petrol and a residue of tar. The 
unit comprises oil heaters, fractionating tower, 
heat exchangers and the associated pumps and 
pipe work. Initially, the naphtha is pumped 
into the heating unit at a pressure of about 
900 Ib. per square inch and it is here that cracking 
occurs, producing liquids suitable for further 
separation. The reformed naphtha is quenched 
to 660 deg. F. before being passed to the fraction- 
ating towers where the gas vaporises off, reformed 
gasoline is collected to be passed to the blending 
unit and tar drawn off as a by-product. The 
severe conditions of temperature and pressure 
require the use of special materials, which led to 
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Diagrammatic layout of the refinery showing the relative order of the principal processing 
The order of completion of the units is indicated by the number following the name of the 


unit and the approximate annual output of the main products is given in tons. 
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arranged in au 


some delay during construction and some diffi- 
culties were met in fabricating the tubing for 
the heaters. 


AIR-LIFT CRACKING UNIT 


The next unit to be considered, though it was 
in fact the last to be completed at the refinery, is 
the thermofor catalytic cracking (T.C.C.) unit. 
As can be seen from the flow diagram, the 
charge for the unit is obtained from both sides 
of the crude distillation unit and the four pro- 
ducts are fuel gas, cracked petrol, gas oil and 
tar. The term “ thermofor”’ refers to the type 
of kiln used, which employs a device enabling 
the temperatures to be closely controlled. The 
T.C.C. unit at Coryton represents one of the 
latest developments in the oil-refining industry. 
The catalyst—in the form of small beads, 
honeycombed with minute holes — is blown to the 
top of the unit by an air stream to fall under 
gravity through the rising oil charge in the 
reactor. The air stream replaces mechanical 
means such as buckets on a continuous belt as 
was used in earlier designs and gives the new 
unit the advantage of easier and simpler opera- 
tion, combined with greater flexibility, so 
enabling a wider range of stocks to be handled, 
including some of the heaviest yet processed 
in any form of catalytic cracking units. 

The method adopted for conveying the catalyst 
up to the reactor makes the unit one of the tallest 
in commercial use, being over 270 ft. high and 
the dominant structure at Coryton. The kiln, 
lift pipe and reactor are all contained in the same 
steel structure and are situated one above the 
other. 

The crude petrol from the thermal reformer 
unit and the T.C.C. unit has to undergo two 
processes before it leaves the refinery: first, it 
has to be washed with caustic soda to remove 
sulphuretted hydrogen and then be de-odorised; 
and secondly, it has to be blended to give the 
properties which will help to eliminate “ knock ” 
and similar deficiencies. The characteristic 
appearance of the treatment plant is due to the 
large numbers of insulated vessels and tanks 
peculiar to this plant; mechanically, the plant 
consists of a number of agitating vessels followed 
by settling tanks. It is in this section of the 
refinery that gum formation, due to the action of 
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stances in the raw stock. The oil enters the unit 
through a de-aerator before passing into the 
extractor tower, which contains numerous grilles, 


b 


a 
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Fig. 5 The thermofor continuous percolating 
unit, which removes undesirable colouring matter 
from the lubricating oil by filtration through a clay 
bed which is continuously regenerated by burning. 
It is the first unit of its kind in the world. 


air on some of the constituents of the petrol, is 
prevented by the introduction of a “gum 
inhibitor.” As this substance deteriorates if 
exposed to air it has to be blanketed with 
nitrogen to prevent this occurring; the storage 
tanks are therefore gas-filled above their contents. 

From the gasoline treatment unit come a 
number of petrol crudes differing according to 
their previous treatment; for example, the 
straight-run petrol directly from the crude dis- 
tillation unit, or reformed petrol from the thermal 
reformer unit. Each of these products is put 
into separate storage tanks prior to blending 
according to the demands made on the refinery. 
It is in this unit that the lead compounds — 
mainly tetra-ethyl lead — are added to produce 
anti-knock properties of the petrol; dyes can 
also be added to distinguish the different grades 
of petrol produced. 


LUBRICATING OILS 

The remaining group of process units at the 
refinery are concerned with the production of 
lubricating oils by the elimination of the waxes, 
which are later treated for their own value. The 
residue from the vacuum stage of the crudes dis- 
tillation unit passes to the propane de-asphalting 
unit where the asphalt is precipitated by the addi- 
tion of liquid propane at high pressure. The 
principal reaction takes place in the large extrac- 
tor tower, a unit weighing over one hundred tons 
which was fabricated and then erected as a single 
unit, as shown in Fig. 6. From the extractor 
both the crude lubricating oils and the precipi- 
tated asphalt pass to a series of strippers where 
the propane is recovered for further use. 

The first of the units on the direct line handling 
the lubricating oils is the furfural extraction unit 
where the crude charge flows counter-current to 
the furfural solvent, a by-product of the rolled- 
oats industry, which removes the unstable sub- 


affies and earthenware rings all designed to 


bring about protracted contact between the oil 


nd furfural. From the extractor the treated 


oils pass to strippers where the final remnants 
of the furfural are extracted for re-use after 
treatment. 


The remaining units are concerned first with 


the separation of the waxes from the lubricating 
oils and finally the treatment of these two pro- 
ducts to render them fit for commercial use. 
Separation is brought about in the M.E.K. unit, 


o named after methyl-ethyl-ketone which, in 


toluene, is the solvent used for dissolving the 
wax. 
since successive and repeated operations, heating 
chilling and filtering, are required. During the 
chilling of the oil, the chilling plant has to be 
blanketed with an inert gas, processed 
generator on site, to minimise fire risks. 
filters, where the wax is finally separated from welding was adopted for the 100 or so new 
the oils, consist of rotary drums with a vacuum 
applied to the inside of the drums. 
deposited evenly on the filter cloth and is subse- 
quently scraped off before being sent for further 
refining or conversion into other products. 


The machinery of the unit is complicated 
in a 
The 


The wax is 


All lubricating oils for commercial use must 


be quite clean and the function of the remaining 


unit, the thermofor continuous percolation unit, 
is to remove all the impurities which might 
oxidise to form sludge, and to give the oils a 
good colour. The basis of the process is one of 
adsorption whereby a solid filter medium is used 
to attract and hold on to the unwanted impurities. 
It is essential that the filter shall have a large 
surface area to come in contact with the flowing 
oils and that it shall be capable of regeneration. 
The filter must also exhibit preferential adsorp- 
tion, that is, it should attract all except the 
impurities, and for the Coryton unit certain 
clays have proved satisfactory. The unit is 
illustrated in Fig. 5. 

In as much as the unit is continuous in opera- 
tion that at Coryton is the first of its kind in the 
world. Both the clay and the oil flow together 
continuously, counter-currently. Recovery of 
the oil from the clay after filtering is achieved 
by dissolving out the oil in naphtha which can 
then be removed from the oil by steam heating. 
The clay is regenerated by burning — a process 
which is also carried out continuously under 
closely-controlled conditions of temperature. 
All the products from the percolator, with the 
exception of the main stream of oil, are re-cycled 
through the plant for re-use or re-treatment. 

From each of the final process units the pro- 
ducts are pumped to the storage tanks at the 
eastern end of the refinery. 

With the exception of the installation of such 
specialist plant as that in the power house, the 
bulk of the site erection and fitting was done by 
Costain-John Brown Limited. This work in- 
cluded the erection of the supporting frames for 
the process units, using fabricated sections 
obtained from the Continent because of the short- 
age of supply in the United Kingdom. This work 
was followed by the slinging of the reactor towers 
and pressure vessels into their working positions 
and the fitting of the immensely complicated 

system of pipework which permits the operations 
of continuous bleeding, back-charging, removal 
of impurities and conveyance of refined products 
through the various stages of treatment under- 
taken at the refinery. This work also included 
the installation of numerous heaters and heat 
exchangers, motors and pumps, grilles, filters and 
baffles, together with local and remote control 
and inspection equipment. Most units and 


much of the pipe-work was heavily lagged to 
prevent loss of heat, and the lagging protected 
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by a skin of light-alloy sheets. At peak, t e 
labour force on site reached 4,500 men. 


WELDING 


The successful completion of such a plant .s5 
a modern refinery is highly dependent upon i je 
acceptance of welding wherever possible; inde: d, 
it is to be doubted whether a refinery could be 
erected to modern time schedules without the 
acceptance of prefabricated pipe sections and 
the substitution of welded connections for the 
old flange connections which required such 
narrow tolerances of workmanship. All welding 
was carried out to international standards and 
welders were recruited from all parts of the 
country. Before being accepted, each man had 
to satisfy the inspectorate of his ability and 
experience, but this was not sufficient to qualify 
him for work on any welding job on the site; 
care was taken to see that each man was employed 
only on such work as suited his temperament 
as well as his technical skill. Similarly, butt 


storage tanks which have varying capacities 
up to three million gallons. 

Apart from the numerous mobile welding 
sets and conventional equipment, erection plant 
at the site included 13-ton Lima crawler cranes, 
two derricks, one of 100 tons, the other of 
150 tons capacity, and two 120-ft. gin poles. 
Typical of the major lifts was that shown in 
Fig. 6. In one instance a pressure vessel, 
weighing about 100 tons, was slung high above 
the supporting structure on two gin poles which 
were then allowed to tilt forward so that the 
reactor could be dropped into position. This 
use of luffing with such erection poles calls for 
the closest co-ordination between several teams 
of skilled men and success depends ultimately 
on the men at the controls of the winches, working 
under the direction of the rigging superintendent. 
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Fig. 6 Erecting the extraction tower for the 
propane de-asphalting unit. Many of the reaction 
vessels were slung into position as complcted 
units, though some of the higher vesseis had to be 
fabricated in their working position. 
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HORIZONTAL BORING MACHINE 


The 5-in. spindle horizontal boring, facing, 
milling and drilling machine shown in the 
accompanying illustrations is being made by 
Craven Brothers (Manchester), Limited, Reddish, 
Stockport. It follows the general lines of their 
smaller 34-in. and 44-in. spindle machines 
designed for similar duties. The worktable 
can be rotated by power and quick power- 
traverse is provided for all motions. 

The spindle and faceplate of the machine can 
be rotated separately or revolved together at the 
same or differing speeds. The boring feeds can 
be selected in inches per revolution of the spindle, 
and the milling feeds in inches per minute. For 
boring, the motion is derived from the main 
spindle and for milling from an independent 
4-h.p. motor mounted on the spindle slide. An 
additional 74-h.p. motor at the base of the 
column supplies the quick power-traverse for all 
motions. 

The three-shear bed is of sufficient width to 
support the table even in its extreme transverse 
positions, the centre shear providing a long 
narrow face for guiding the table saddle. The 
left-hand end of the bed is arranged in the form 
of a base to support the column, which has wide 
vertical slideways to carry the spindle slide. 
The spindle slide is balanced by a weight inside 
the column and is traversed vertically by means 
of a large-diameter feed screw situated between 
the column slideways. A steel rule and vernier 
scale facilitate accurate vertical setting. 

The main-spindle and faceplate drive and all 
the speed and feed change gearing are built-in 
in a box-shaped housing. One of the illustra- 
tions on this page shows the spindle slide with 
cover removed. This housing carries the 15-h.p. 
constant-speed flange-mounted motor, which is 
directly coupled to the first-motion shaft in the 
gearing. No friction clutch is included for 
engagement in the drive, forward or reverse 
rotation and inching motion in either direction 
being effected by push-button control of the 
main motor only. An automatically-operated 
solenoid brake, acting on the motor shaft, 
brings the spindle and faceplate to rest. 

The main spindle is supported in a long driving 
sleeve running on ball and roller journals, and 
has axial feed and quick power-traverse. The 
final drive is transmitted through a sleeve gear 
mounted on its own bearings and keyed to the 
spindle-driving sleeve; this arrangement elimi- 
nates the journal thrust and subjects the spindle 





to torque only. A second concentric sleeve of 
great length, also mounted on ball and roller 
bearings, carries the faceplate, to which the final 
drive is transmitted by a spur pinion and an 
internal gear ring. 

The facing slide is built into the faceplate and 
its feed and adjustment are transmitted through 
differential gearing. Provided that the spindle 
has been retracted beneath the surface of the 
faceplate, it is possible to face down to the 
central axis without difficulty. The maximum 
facing diameter is 50 in. 

The rectangular worktable measures 60 in. 
by 72 in. The table is mounted upon a trans- 
verse-saddle slideway and can be rotated either 
by hand or power both for feed and rapid setting 
purposes. The circular base flange is clearly 
marked in degrees, and the table can be clamped 
in any required position, additional positive 
indexing being included for the four main 
positions. The table has automatic cross feed 
and both hand and quick power-traverse upon 
the saddle. The saddle can also be fed or 
quick traversed along the bed either by hand or 
power. Adjustable trip dogs limit the table 
traverse in either direction and the table can be 
clamped to its saddle or the saddle to the bed. 

Fine hand feed to the spindle, facing slide, 
spindle slide and table is effected by a single star- 
type hand-wheel, which is easily disengaged when 
the rapid power traverse is to operate. An 
indicator dial is graduated to register all adjust- 
ments and separate levers are provided for 
selecting the particular traverse and direction 
desired. The power feed for any motion is 
engaged by the same control lever. Boring or 
milling feeds are selected by another lever, 
which operates an electrical inter-lock to ensure 
that the milling-feed motor is not started while 
the boring-feed drive is engaged. Additional 
inter-locks prevent the selection of quick power- 
traverse or automatic feed whilst the star-hand 
motion is in gear. Should the main motor stop 
during milling operations, then the milling-feed 
motor also stops. Pre-set trip mechanisms can 
be used to limit the travel of the spindle slide 
and the table. 

An outer bar support bearing of the hinged 
type facilitates the removal of boring bars and 
adaptor bushes. It has both fine hand adjust- 
ment and power traverse vertically upon the 
support column and a rule and vernier scale 
are fitted to assist in accurate setting. The 





5-in. spindle horizontal boring, facing, milling and drilling machine. 
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The dial gauge and bar holder for transverse 
setting of the worktable. 





Spindle-slide speed and feed gearing. 


column is mounted on a T-slotted base which 
spans the bed ways. Removal of the column 
allows its base to be used for the support of extra 
long workpieces. The whole assembly can be 
moved along the bed by power and clamped in 
any required position. 

Twenty-eight spindle speeds ranging from 
2-8 to 300 r.p.m. are available through the 
change gears in the spindle slide when a constant- 
speed main motor is fitted, and sixteen faceplate 
speeds ranging from 2-8 to 37:5 r.p.m._ In its 
place a two-speed motor can be used which gives 
a total of thirty-two spindle speeds from 2-8 to 
600 r.p.m. and twenty faceplate speeds from 
2-8 to 75 r.p.m. The setting of the spindle 
above the table top can range between 50 in. 
and 34 in. and the maximum horizontal traverse 
of the boring bar at one setting is 40 in. and at 
two settings 60 in. The maximum distance 
between the faceplate and the boring-bar support 
bearing is 10 ft., and the available travel of the 
table longitudinally, with the boring-bar support 
in position, is approximately 48 in. With the 
support removed, however, the maximum travel 
of the table is extended by a further 14 in. 

There are eighteen boring feeds from 0-0009 in. 
to 0-25 in. per rev. of spindle or faceplate, twelve 
milling feeds from 0-56 in. to 25 in. per min., 
and eighteen facing feeds from 0-001 in. to 0-4 in. 
per rev. of faceplate. The vertical feed to the 
spindle slide can be combined with the horizontal 
transverse feed of the table to enable faces to be 
milled at an angle of 45 deg. 
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PROPS AND CHOCKS FOR 
MECHANISED COAL MINES 


DEVELOPMENTS IN HYDRAULIC EQUIPMENT 


The first hydraulic pit props, designed and con- 
structed by Dowty Mining Equipment Limited, 
Ashchurch, Gloucestershire, were introduced in 
1946 into a coal mine in the East Midlands. 
To-day props of this type, with a load capacity 
of 20 tons, are in operation in some 250 British 
coal mines, and are much preferred by the 
miners to the solid timber or steel prop on 
account of the speed and ease with which they 
can be set up and withdrawn, and the much 
greater safety of the withdrawing operation, 
which can be remotely controlled by cable. 
The hydraulic props, moreover, provide a more 
uniform support for the roof and lessen the possi- 
bility of bed separation and _ uncontrolled 
roof falls. 

The operating principle of the standard 
hydraulic prop at present in service is, briefly, 
as follows: the prop comprises in effect a 
hydraulic cylinder and ram which can be 
extended by a built-in hand pump to an initial 
load of 5 tons. As the roof tends to settle the 
load on the prop builds up until, at 20 to 21 tons, 
a relief valve opens and allows the prop to com- 
press. The relief valve closes again when the 
load falls to 18 tons. The hydraulic travel in 
the prop is sufficient to accommodate the 
normal convergence of the roof, which is allowed 
to collapse after the props are withdrawn. The 
props are then reset close to the face. 


MOVING SUPPORT 


At Elsecar Main Colliery, a standard Dowty 
prop has been adapted to support the roof 
above a Meco-Moore cutter-loader while the 
machine is moving. The prop is fitted in a shoe 
bracket hinged to the back of the cutter-loader. 
This unit is made firm so that it can slide over 
the floor with the movement of the machine. 
The roof is supported by a 2 ft. 6 in. steel bar 
pivoted to a sleeve which fits over the top of 
the prop. A strong coil spring housed in the 
sleeve accommodates variations in the height 
of the roof. A slot is cut in the side of the sleeve 
so that the machine operators can observe the 
compression of the spring and can adjust the 
prop to keep the spring nearly compressed. The 
bar cantilevers two feet over the loading section 
of the cutter-loader and is held parallel to the 
face by a strut from the cable carrier. 

Experiments have shown the resistance to the 
roof to be about 6 cwt., sufficient to hold small 
portions of the roof until permanent supports 
can be seated. If heavier loads than 6 cwt. come 


pressed and the load is carried by the full resist- 
ance of the Dowty prop, thus preventing a 
complete collapse of the roof over the cutter 
loader. 

The original Dowty hydraulic prop requires 
about 80 to 90 strokes of the hand-pump to 
extend it through 12 in., and the rate of closure 
when the release is operated is limited by the size 
of the relief tube through which the oil escapes 
back to the reservoir. With the drive towards 
increasing mechanisation and continuous mining 
as opposed to the present cyclic method, it is 
becoming apparent that higher operating speeds 
will be required. To meet this need, the Dowty 
company have now introduced the Monarch 
20-ton prop embodying a number of improve- 
ments; it is illustrated in Fig. 1. The first 
batch of Monarchs was delivered at the beginning 
of March to Thoresby Colliery in the Midlands, 
where they are now undergoing trial. 


20-TON PROP WITH TWO-STAGE 
HYDRAULIC PUMP 


In the Monarch prop, a two-stage hand-pump 
replaces the original single-stage pump, which 
enables a higher initial load, up to 15 tons, to be 
attained, and an extension of 12 jn. to be achieved 
in about 13 strokes of the pump. The bore 
of the relief tube has been increased considerably 
so that now, when the release valve is operated, 
the prop will close rapidly under its own weight. 
A capsule-type relief valve of improved design 
is now employed, facilitating maintenance, since 
it is replaced as a complete unit and requires no 
rig-testing on assembly as did the original version. 
The characteristics of the valve are such, more- 
over, that the load on the prop, when supporting 
the roof, never varies by more than | ton. 

A section through the Monarch prop is shown 
in Fig. 2, from which it may be seen that the 
working cylinders are completely enclosed by an 
inner and outer guard tube, preventing any 
possibility of dust or moisture penetrating. 
Should the prop be allowed to go “solid” 
inadvertently the load is taken on the substantia) 
outer guard tube which is designed to withstand 
50 tons. The working parts consist of an inner 
cylinder forming an oil reservoir and sliding 
within a pressure cylinder. 

The lower end of the inner cylinder carries a 
piston head with a synthetic rubber gland forming 
a seal in the pressure cylinder and acting also 
as the lower bearing. The upper bearing between 
the sliding cylinders consists of a hard brass collar 
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Fig. 2 Guard tubes exclude moisture from the working cylinders of the Monarch hydraulic pit prop 


A quick-seating capsule-type relief valve permits a partial compression of the prop when the load reaches 20 tons. 
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end of the inner cylinder is extended by a tue 
of larger diameter which houses the relief va ve 
assembly, the hand-pump crank boss, and a 
two-way breather valve to prevent partial vacu: m 
or air pressure building up inside the pump. 

The prop is extended by a hand-pump which 
actuates a hollow connecting rod within the inner 
cylinder. Floating on the connecting rod is a 
low-pressure piston provided with an annular oil 
passage and a spring-loaded ball valve which 
unloads the low-pressure piston when the setting 
pressure is reached. The action of the pump 
is as follows: on the up-stroke oil passes through 
the annulus in the low-pressure piston into the 
space below the latter. At the same time oil is 
sucked through the high-pressure inlet valve in 
the main piston into the annular high-pressure 
pump. 

On the down stroke, the low-pressure piston is 
forced against a metal collar fixed to the connect- 
ing rod, sealing off the annular oil passage. As 
the down stroke continues, the oil below the low- 
pressure piston and in the high-pressure annulus 
is forced through ball valves in the main piston 
head into the pressure chamber, thus extending 
the inner cylinder. When the prop comes into 
contact with the roof the low-pressure relief valve 
opens, allowing oil to pass freely through the 
low-pressure piston so that the high-pressure 
pump only is now functioning. This allows a 
setting load of 15 tons to be attained. 


CAPSULE-TYPE RELIEF VALVE 


When the roof load on the prop reaches 20 tons, 
the pressure of the oil in the central relief tube 
overcomes the relief-valve spring and allows 
oil to pass from the pressure chambers back to 
the reservoir. The valve reseats as soon as the 
load drops below 20 tons. An incidental advan- 
tage of the re-designed capsule relief valve is 
that as the roof subsides, each time the valve 
unseats an audible click is heard, analogous to 
the creaking of the traditional timber props 
under roof load. This gives some indication of 
the rate at which the roof is converging. 

The whole relief-valve assembly is held by a 
light spring against a shoulder in the release- 
valve housing, being sealed by a rubber-bonded 
ring inset in its face. When the prop is to be 
withdrawn, the valve assembly is lifted from its 
seat by a cam-operated plunger actuated by 


Fig. 1 Dowty Monarch 
20-ton hydraulic pit 
prop, in which a two- 
stage hand-pump en- 
ables the prop to be ex- 
tended at a rate of about 
1 ft. per 13 strokes. 
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Fig. 3 Conventional roof chock — an assembly of 
miscellaneous steel-work and timber wedges for 
supporting the waste edge. 





Fig. 4 Dowty 80-ton hydraulic roof chock pro- 

vides a more uniformly effective and easily handled 

waste-edge support. The operating principle is 
similar to that of the Monarch prop. 


pulling the release cable. This cam provides 
the operator with a sensitive control whereby 
he can gauge the way the roof is likely to behave 
before he releases pressure completely. Once 
the valve is fully opened, being pressure balanced, 
it automatically stays open. 

Considerable development work has _ been 
devoted to producing a satisfactory relief valve. 
The characteristics were determined on a hydrau- 
lic loading rig, in which the roof load on the 
Prop is simulated by a hydraulic jack, and the oil 
Pressure within the prop is recorded as the prop 
Closes, by a stylus. Life tests were carried out 
On a “eciprocating rig, the valve being inserted 
in a cylinder representing the prop, and pulsated 
by a -eciprocating pump. Each valve is tested 
after sanufacture in a functional test rig before 
fitting in the prop. 

_ Foi applications where a greater load capacity 
Is call: d for, Dowty Mining Equipment, Limited, 
have _iso developed a 40-ton prop, similar in 





principle to the Monarch 20-ton prop with a 
two-stage pump, but with a setting load of 20 tons 
and a relief-valve setting of 40 tons. 


80-TON HYDRAULIC CHOCK 


To ensure a clean break-away of the roof at 
the ‘‘ waste-edge”’ as the working face is 
advanced, it is customary to provide a strong 
line of chocks here. At present these are 
furnished by miscellaneous assemblies of steel- 
work and timber wedges. An example of such 
a waste-edge chock is shown in Fig. 3. The 
timber wedges are usually crushed before the 
chock offers any useful resistance to the roof, 
and the assembly then affords no possibility of 
yielding. To provide a more uniformly effective 
and more easily handled support, the Dowty 
Company have now developed an _ 80-ton 
hydraulic chock (Fig. 4) which accepts the roof 
load as soon as it is set up. 

The operating principle of the chock is similar 
to that of the Monarch prop, with a two-stage 
hand-pump giving a setting load of 20 tons, and 
a relief valve which allows the load to build up 
to 80 tons before it yields. Should the chock 
become fully closed inadvertently, it will with- 
stand a load of 150 tons, but this should normally 
not occur, since adequate hydraulic travel has 
been provided to accommodate normal roof 
convergence before withdrawal. The chock 
illustrated is 36 in. fully closed and has a travel 
of 144 in. A wider range of sizes is, however, 
available. 

The chock is provided with a 2-ft. square steel 
base and top plate. Originally it was designed 
with a light-alloy top plate, but a recent regulation 
of the National Coal Board has prohibited the 
use of light alloy at the coal face since it has 
been found that there is a risk of sparking between 
light alloy and steel. The chock is therefore of 
welded steel construction throughout. To provide 
for easy movement, the base is radiused to slide 
easily over the floor. 

Three 80-ton chocks have already completed 
successful trials at Easington Colliery, Durham, 
and a further 100 have been offered by the 
Dowty Company for free trial by the National 
Coal Board. The results of the Easington tests 
were so satisfactory that a complete installation 
has been ordered for that colliery. 


TWIN-BAR CRADLE PROP 

In recent experiments on continuous mining, a 
system of roof support, in which roof bars, 
cantilevering over the face conveyor, support 
the roof right up to the working face, has proved 
to be successful. As the coal is removed, the 
bars are released from the roof and slid forward 
without releasing the roof support. To facilitate 
this method of working, the Dowty twin-bar 
cradle prop (Fig. 5) has been introduced. 

The lower part of the twin-bar prop is identical 
with the conventional 20-ton prop, with a two- 
stage hand-pump extending an inner cylinder. 
At the top of the inner cylinder is welded a steel 
block incorporating two release valve units, one 
for the main prop and one for a cradle supporting 
two roof bars, on either side of the prop. 
The cradle is pin-mounted in a piston sliding in 
a short tube attached to the top of the steel block. 
This tube, sealed by a domed cap, carries the 
cast head of the prop, which is universally 
jointed. 

The action is as follows: initial operation of 
the hand-pump extends the main prop only 
until it is set in contact with roof. Then, further 
pumping causes oil to enter the top cylinder, 
raising the piston carrying the cradle. The roof 
bars carried in the cradle are set at a load of 
24 tons against the roof. To advance the bars 
a release valve is operated unloading the top 
cylinder only and allowing the cradle to lower, 





Fig. 5 Twin-bar cradle prop allows the roof bars 

to be released from the roof and slid forward, as 

the working face advances, without releasing the 
roof support. 


with the main prop still carrying the roof load. 
To release the whole prop when it is desired to 
remove it, the normal prop-release shackle is 
actuated. Both the prop and the roof bars are 
allowed to yield as the roof converges, the prop 
at 20 tons and the bars at 2} tons. 


HYDRAULIC WALKING PROP 


Still under development is an automatic self- 
advancing prop designed to move the roof 
supports forward simultaneously with the advance 
of the coal face. In brief, the ‘ walking ” prop 
consists of two parallel pairs of supports con- 
nected together by a flexible mechanical joint. 
Each pair of props carries two bars, one at the 
top and one at the bottom. The sequence of 
actions is as follows: the release valves of one 
pair of props are operated and the roof bar is 
lowered. This pair of props is then propelled 
forward, swivelling about the other pair which are 
still carrying the roof load. The first props are 
then reset to accept the roof load, and the 
opposite pair of props are advanced in a similar 
manner. When this equipment is perfected, it 
will be possible to eliminate many of the time- 
consuming operations of manual setting and 
withdrawal of the roof supports in those coal 
mines that are suited to the use of mechanical 
methods. 

— mk & 


UNITED KINGDOM IRON 
AND STEEL PRODUCTION 


Record Totals 


According to figures issued by the Iron and 
Steel Board, Norfolk House, St. James’s Square, 
London, S.W.1, the production of steel ingots 
and castings in this country averaged 368,400 
tons a week during April. This exceeds the 
previous highest output of 364,800 tons a week 
achieved in March of this year and compares 
with a weekly average of 348,500 tons for April, 
1953. The annual rate of production was 
19,155,000 tons in April, 1954, compared with 
18,969,000 tons in the previous month, and 
18,124,000 tons in April, 1953. 

The production of pig iron averaged 232,100 
tons a week, giving an annual rate of 12,069,000 
tons in April, 1954, against 230,900 tons 
(12,007,000 tons) in March, 1954, and 212,700 
tons (11,063,000 tons) in April, 1953. 
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LINEAR ACCELERATOR FOR X-RAY 
TREATMENT 
GANTRY-MOUNTED UNIT FOR DEEP THERAPY 


What is believed to be the first gantry-mounted 
linear accelerator to be used for the treatment 
of deep-seated diseases, including cancer, by 
super-voltage X-rays, is now in operation at the 
General Hospital, Newcastle-upon-Tyne, under 
the direction of Mr. C. J. L. Thurgar and Dr. 
F. T. Farmer. Four other similar machines 
are, however, being developed in this country 
for the Ministry of Health and will be installed 
at Manchester, Liverpool, Northwood (Middle- 
sex) and Edinburgh. The energy rating in 
each case is between 3-5 and 4 MeV. The 
apparatus at Newcastle was developed and 
constructed by the Mullard Research Labora- 
tories, Redhill, Surrey, on behalf of Philips 
Electrical, Limited, the contractors to the 
Ministry of Health. 


ADVANTAGES OF LINEAR 
ACCELERATOR FOR X-RAY TREATMENT 


In comparison with deep-therapy units of the 
200 to 250-kV class, the linear accelerator has 
three main advantages. The first is that the 
increased penetration of the X-ray beam pro- 
duced enables tumours to be treated that are 
too deep seated to be dealt with by conventional 
methods of deep therapy; the second being that 
practically no damage to the skin results from 
the treatment. The third advantage is that 
much higher dose rates can be employed and the 
times required for treatment therefore greatly 
reduced. An additional advantage is that there 
is less scattering of the beam in its passage 
through the body. Other reasons which led 
to the selection by the Medical Research Council 
of the gantry-mounted linear accelerator for the 
Newcastle and other installations was the fact 
that it enables patients to be easily and rapidly 
set-up for treatment; and that the characteristics 
of the X-rays within its energy range are suffi- 
ciently similar to those which have been used 
already to enable the machine to be put into 
operation without waiting for further funda- 
mental research. It should be pointed out, 
however, that the X-ray output of the new 
machine is more than ten times greater than that 
of the 200 to 250-kV therapy units that have been 
used extensively. The energy range does not, 
of course, approach that of some of the circular 
accelerators, such as the betatron and synchro- 
tron, but the linear accelerator has the advantage 
of being lighter and more compact and at the 
same time of giving greatly increased dose rates 
owing to the fact that the beam current, and 
therefore the X-ray output, is inherently high 
in the latter. 


GANTRY MOUNTING 


As will be gathered from Fig. 1, the accelerator 
is mounted between two counterbalanced arms 
provided with bearings near their centres, the 
whole apparatus being arranged so that it can 
be turned through an angle of 225 deg. about 
the axis, that is, from 15 deg. below the horizontal 
on one side to 30 deg. below the horizontal on 
the other side. Rotation is controlled electrically 
from a castor-mounted pedestal shown on the 
left of the illustration. The couch on which the 
patient lies can be adjusted in height and can 
also be moved in the horizontal direction so 
that any part of the patient’s body can be 
brought into line with the X-ray beam which 
emerges from the centre of the accelerator and 
is arranged always to cut the couch pillar at 


the same point irrespective of the position of the 
gantry. The latter is driven by an oil motor 
through a reduction gear, power being provided 
by an electrically-driven pump. Fine variable- 
speed control is obtained from the pedestal. 
In practice, the time taken for setting-up a 
patient for treatment is usually about five 
minutes and the actual treatment times are 
about two minutes per field, as compared with 
some ten minutes with normal deep-therapy 
units. It is still necessary, however, to give 
multiple-beam treatments in order to minimise 
any possible damage to healthy tissues. The 
diseased part is therefore attacked by passing 
the beam through the body at several different 
angles. To ensure the precise setting of the 
X-ray beam, an optical system, consisting of a 
light and mirror, is provided to illuminate the 
exact area of the patient’s skin on which the rays 
will fall. It may be noted also that at no time 
during the setting up or actual treatment does 
the X-ray head of the machine come into physical 
contact with the patient; the X-ray head is 
always at least one foot away. Fig. 2 shows 
this part of the apparatus with its cover removed. 


HOUSING THE EQUIPMENT 


A special building has been constructed to 
house the linear accelerator and other equipment 
of the super-voltage class. Part of the treatment 
room is shown in Fig. 1, and adjoining this is a 
room in which the control desk for the radio- 
grapher is located. The wall separating the 
rooms is of concrete 3 ft. in thickness and 
access from one to the other is obtained through 
a long corridor which cuts off any scattered 
radiation without involving the use of heavy 
protective doors. The parts of the walls of the 
treatment room in line with the primary X-ray 
beam are 5 ft. thick. The radiographer’s control 





Fig. 1 This linear accelerator for the treatment of deep-seated diseases is mounted on two counter- 
balanced arms (one is visible in this illustration) which rotate on bearings. The direction of the -ray 
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Fig. 2 The X-ray head with cover removed. 

The linear accelerator gives an X-ray output more 

than ten times greater than that of existing 200 
to 250-kV therapy units. 


desk, illustrated in Fig. 3, incorporates all the 
controls and instruments necessary for the 
treatment of patients. Dose-rate meters, a dose- 
meter and dose-setting controls are incorporated, 
together with a timer. In general, the controls 
are simple and differ little from those required 
for conventional deep-therapy equipment. Dur- 
ing the treatment the radiographer in charge 
of the controls can view the patient by means 
of a periscope fitted to the control desk, as 
shown in Fig. 3, and two-way communication 
between them is provided by microphones and 
loudspeakers. In the same room is a separate 
control desk to enable the general performance 
of the machine to be checked. There is also 
the modulator; a rack unit carrying the power 


7. i 


# 3 


head relative to the patient is thus variable. 
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Fig. 3 Radiographer’s 
desk for controlling 
treatment. The 
patient is observed 





ne 
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supplies and various control and interlocking 
circuits; and a backing pump, which is con- 
nected to a diffusion pump on the gantry. A 
vacuum-measuring trolley is also provided to 
enable the high vacuum which must be main- 
tained in the accelerator to be checked. 


PRINCIPLE OF THE LINEAR 
ACCELERATOR 


We have already given a brief general explana- 
tion of the principle of operation of the Mullard 
linear accelerator, when describing an accelerator 
made for the Harwell Atomic Energy Research 
Station, on page 161 of our 174th volume 
(1952). In that case the hard X-rays were used 
for the production of neutrons instead of for 
deep therapy. It may be remembered that a 
magnetron produces a succession of pulses of 
short radio waves, as in a high-power radar 
transmitter, these waves being directed by a 
system of wave guides into one end of a specially- 






through the periscope. 


designed wave guide consisting of a copper tube 
fitted with a number of iris-like discs having 
central circular apertures. Electrons produced 
by an electron gun are injected into the end of 
this iris-loaded tube in the same direction as 
the radio waves, which have the effect of acceler- 
ating the electrons so that they leave the other 
end of the tube, which is only one metre in 
length, at a velocity approaching that of light; 
their mass, it may be noted, is then eight times 
greater than at entry. When these very fast 
electrons are suddenly stopped by striking a 
target of heavy metal on to which they are 
directed, very hard X-rays are produced. Any 
unused radio-frequency energy at the target end 
of the tube is returned to the other end and 
recirculated. This feature, we understand, has 
enabled the length of the accelerating tube to be 
reduced, in the case of the installation at New- 
castle, sufficiently for gantry mounting to be 
possible. 


FIRE DETECTOR FOR AIRCRAFT 
ELECTRICAL RESISTANCE SENSITIVE TO TEMPERATURE 


At a recent demonstration by the Graviner 
Manufacturing Company, Limited, Poyle Mill 
Works, Colnbrook, Buckinghamshire, of their 
continuous-wire resetting fire detector, the 
Graviner Firewire, developed in conjunction with 
the Royal Aircraft Establishment and Rolls- 
Royce Limited, its remarkable characteristics 
were displayed: its ability to respond rapidly 
to the application of a flame, within four seconds 
under a 1-in. diameter flame at 1,100 deg. C., and 
to indicate in the shortest possible time when the 
flame was extinguished; to indicate even after 
the wire had been severed; to withstand a 
temperature of 1,100 deg. C. for some 25 minutes 
and emerge undamaged; and to resist short- 
circuiting and resultant false indications under 
severe maltreatment. 

Simplicity and robustness are primary con- 
siderations in a fire detector for aircraft, and for 
this reason no amplifiers or electronic valves are 
empl. yed in the Graviner Firewire. Sensitive 
to fir: over its entire length, it consists essentially 
of a <‘ainless-steel capillary containing a central 
wire .lectrode separated from the walls of the 
capill ry by a temperature-sensitive filler, deve- 
loped by two research scientists of the Royal 
Aircr: 't Establishment, Mr. H. Warburton Hall 
and |r, R. N. C. Strain. A small alternating 
Currei is passed continuously through the 


detector. When the temperature of the filler 
is raised, its electrical resistance decreases, and 
at a predetermined temperature the current 
passing through it becomes sufficient to operate a 
relay closing the fire warning circuit. After 
extinction of the fire, as the unit cools its resist- 
ance rises again and the warning circuit is broken. 
Each end of the wire is connected to the warning 
system relay box, enabling it to continue function- 
ing even when fractured. 

Extreme cleanliness, comparable with surgical 
practice, has to be adopted throughout the 
operation of filling the capillary. The smallest 
traces of natural grease transferred from opera- 
tors’ fingers while handling the temperature- 
sensitive material results in unacceptable insula- 
tion resistance characteristics in the finished 
product. 

A few inches of the filled capillary are removed 
from each end of every length in order that the 
adhesion and homogeneity of the filling material, 
spacers and central wire may be examined. 
Samples are prepared by immersing them in a 
concentrated hydrochloric-nitric acid mixture 
until the stainless steel sheath has been dissolved 
away. The results of nlicroscopic examination 
are then logged against the serial number of the 
particular length. The length is then checked 
for insulation resistance, coiled flat and X-rayed 
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to ensure that there is no displacement of the 
central wire at any point. The X-ray negative is 
similarly filed with the serially-numbered ends. 

The next stage is to plot a temperature/current 
curve for each coiled element while it is heated 
from 20 deg. C. to 350 deg. C. in a closely con- 
trolled air-circulating furnace, the temperature 
gradient of which is checked weekly. 

End fittings of the type shown in the accom- 
panying illustration provide hermetical sealing 
and high insulation resistance at the joint between 
the ends of the capillary and the insulated plug 
pins. For this purpose a specially designed bush 
has been evolved in Sintox metal-bonded ceramic 
developed by Lodge Plugs Limited, Kugby. 
(Sintox, a water-resistant ceramic, can be hard 
soldered or brazed to metal, and can thus be 
utilised in high-temperature applications where 
soft soldering is not feasible.) The bush is 
encased in a stainless-steel housing. 

There are 62 inspection operations involved 
in the assembly of the two end fittings to any 
length of Graviner Firewire and at each sub- 
assembly stage the components are pressure 
tested at 50 lb. per square inch under water. 
The central wire is then silver-soldered to the 
end of the hollow plug pin, and since at this 
stage it is not possible to pressure test the result- 
ing joint, the completely-assembled but open 
ended length of detector is totally immersed in 
water and subjected to fluctuating pressures for 
3 hours, corresponding to sea level and 45,000 ft. 
altitude, and checked for insulation resistance. 
The final operation is to subject every length 
to the standard flame to establish its response 
time. 

All the components within the relay box are 
themselves tropicalised and the Series I version 
was not therefore designed as an hermetically 
sealed unit. Although there is a slight increase 
in weight by providing a die-cast aluminium box 
capable of being fully sealed, this was a desirable 
feature since it made possible the location of the 
box either inside the pressure cabin or at any 
other point on the aircraft. 

After final assembly and an electrical check, 
an air line is attached to the interior of the box. 
While the box is totally immersed in water, it is 
pressure-cycled to represent conditions equiva- 
lent to the difference between sea level and 
70,000 ft. 





End fitting, cut away to show the Lodge Sintox 

metal-bonded ceramic bush which ensures that 

the temperature-sensitive filler is completely 
sealed against the entry of moisture. 
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THE GAUGE AND TOOL EXHIBITION 





Fig. 1 A functional check of left- or right-hand 
threads ranging in diameter from 0-1 in. to 1-5 in. 
is provided by this comparator. 





Fig. 4 The indentations made by the variable-load 
hardness tester are projected on to a screen and 
checked against a scale. 





Fig. 7 This co-ordinate table employs traversing 

screws and slip gauges to achieve accurate settings 

and can ‘be used for inspection or in conjunction 
with machine tools. 





Fig. 2. The magnified outline of a drill point is 
projected on to the screen of this optical twist-drill 
gauge and thereby checked. 





(a) 





(6) 
Fig. 5 This press tool combines the qualities of 
pillar-type press tools with those of an interchange- 
able die-set. Both top (a) and bottom (5) bolsters 
are shown. 





Fig. 8 The interference method of flatness testing 
is simplified by this monochromatic-light unit, 
which gives clear interference bands. 





Fig. 3 Variations of centre distance 
between the test gear and a master are 
recorded by this rolling gear tester. 





Fig. 6 A finger-control selects loads 
of 60 kg., 100 kg. or 150 kg. in this 
bench hardness tester. 


Fig. 9 An extended indenter and 
objective and an angular setting scale 
permit normally inaccessible sur'aces 
to be checked by this hardness tvster. 
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THE GAUGE AND TOOL EXHIBITION 


TESTING INSTRUMENTS, JIGS, DIES AND TOOLS 


INCE January, 1946, the Gauge and Tool Makers’ Association of Great Britain, 
Standbrook House, Old Bond-street, London, W.1, have organised exhibitions 


of their members’ products. 


The fourth in the series was held from Monday, May 17, 


to Friday, May 28, at the New Horticultural Hall, Westminster, London, S.W.1. 
The Association was represented at the exhibition by 100 of its 300 member firms, and 
products, including gauges and measuring instruments, jigs and fixtures, press tools, 
moulds and dies, portable power tools and diamond tools, and a variety of testing 


machines were displayed. 


THREAD AND DRILL GAUGES 


Among their more familiar ‘‘ Matrix ’ gauges 
and measuring instruments, the Coventry Gauge 
and Tool company, Limited, Fletchamstead- 
highway, Coventry, displayed a screw-thread 
drunkenness tester and a slip-gauge comparator, 
two rotary tables -- one of tilting pattern, setting 
gauges for internal micrometers, an optical 
twist-drill gauge and a tri-roll comparatpr. 

The ‘* Matrix ” tri-roll comparator, shown in 
Fig. 1, opposite, has been constructed to simplify 
the rapid inspection of the pitch, angle of thread 
and effective diameter of mass-produced threaded 
components and gives dimensional control within 
stated tolerances. The comparator is made in 
six versions so that left- or right-hand threads, 
ranging in diameter from 0-1 in. to 1-5 in., can 
be easily tested. The instrument provides a 
functional check and errors are read cumulatively 
on the dial. Readings of effective diameter 
alone may also be made. 

The optical twist-drill gauge, illustrated in 
Fig. 2, consists primarily of a projector which 
incorporates a translucent screen and is mounted 
on a cast-iron base. Between the light source 
and the screen is situated a V-block which can 
carry drills of various sizes. Lines engraved on 
the screen enable the angle of the drill point to 
be accurately checked and various screens are 
made to suit different forms of drill. 


ROLLING GEAR TESTERS 


The main items of equipment which were being 
exhibited b; J. Goulder and Sons, Limited, 
Kirkheaton, Huddersfield, were rolling gear 
testers, six models of which were on display. 
In addition, a large-capacity universal surface- 
plate comparator stand was shown; indicating 
beam calipers, intended for the measurement of 
large diameters; and single- and double-leaf 
type sine tables with special features. 

Two parallel ranges of Goulder rolling gear 
testers are made; one series is designed for 
inspection departments and precision gear- 
Cutting shops, the other is for the general user. 
The largest model, the No. 4 tester, which is in 
the first range, is power-operated and intended 
for gears up to 400 Ib. in weight and 40 in. in 
Pitch-circle diameter. 

The No. 1 tester, which can be seen in Fig. 3, 
is 2 bench-mounted instrument with a micro- 
indicator graduated in steps of 0-00005 in. and 
Suitsble for testing gears up to 5 in. in pitch- 
circ: diameter. Its operation, as with the other 
models, depends on variations of centre distance 
betv 2en the gear under test and a master gear of 
high accuracy; contact pressure is maintained 
by a spring. Two gears of a train may be tested 
toge her but in this case the faults of one may be 
accc amodated by negative faults of the other. 
Bac! ash as a function of centre distance can 
also \¢ measured. 

A’ distinct from conventional testers, which 
have floating and sliding saddles mounted in 
line, 1e instrument described here has one saddle 
Supe: mposed upon the other; this enables both 


saddles to be hardened and ground, the floating 
saddle to be mounted on ball tracks and the 
work-holding station to be subject to vertical 
adjustment. The overall length is also reduced. 


VARIABLE-LOAD HARDNESS TESTER 


Firth Brown Tools, Limited, Carlisle-street 
East, Sheffield, showed a range of tools which 
included carbide-tipped circular saws, “‘ Speedi- 
cut” high-speed twist drills from 0-004 in. 
to 4in. in diameter, reamers, milling cutters and 
files, and, in addition, demonstrated several 
versions of their ‘“‘ Hardometer” hardness-testing 
machine. 

Fig. 4 shows the variable-load ‘‘ Hardometer,”’ 
which works on the Brinell indentation principle 
and can apply loads of from 2 kg. to 40 kg. The 
maximum height between the indenter and the 
top of the table is 64 in. and the distance from the 
indenter to the column bearing is 34 in. To 
increase the speed of operation during routine 
testing, the indenter can be pre-loaded so that the 
full load may be introduced by a limited turn of 
the handwheel; unloading may be performed in 
the same way. 

Both the indentation image and the scale 
are projected on to a ground glass screen at the 
top of the instrument and in the illustration can 
be seen the approximate size of impression, 
relative to the scale, made by a diamond indenter 
with a 30-kg. load. An adjustable compound 
slide table is fitted to the machine so that the 
workpiece may be moved through given distances 
and hardness values at definite points determined. 


PRESS-TOOL AND DIE-SET 


In addition to leaf, sandwich and box drill- 
jigs, ring gauges, screw and gap gauges, taps and 
a crimping tool for making solderless wiring- 
connections, the Plessey Company, Limited, 
Ilford, Essex, exhibited a pillar-type bolster 
set which combines the duties of pillar press- 
tools with those of an interchangeable standard 
die-set. 

Each die-set, one of which is illustrated in 
Fig. 5, consists of a backing-plate, punch-plate, 
stripper and die. Chequering on the bolster- 
clamping faces is incorporated to counteract 
creep and wick-feed oil reservoirs fitted to each 
bush provide pillar lubrication. Since the top 
and bottom bolster-sets need not be removed 
from the press for tool changes, maintenance and 
the introduction of new operations is simplified. 
Trigger-stops, hinge-pins springs and starting 
stops are provided in various sizes, but other 
indexing methods, such as pin stops, side-cutter 
or roll-feed may also be used. The bolster 
sets of these pre-fabricated units are made in 
three sizes to accommodate nine die sizes from 
3 in. by 3 in. to 5 in. by 6 in. 


MULTI-ANGLE PORTABLE 
HARDNESS-TESTER 
Hardness-testers of a variety of designs and 
applications and an optical comparator were 
exhibited by the Cabul Tool Company, Limited, 
46-48 Battersea Bridge-road, London, S.W.11. 
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Known as the “ Millbank,” the comparator is a 
profile- and surface-projector and has magnifica- 
tion factors of 10, 25 and 50 on an 18-in. screen. 
The ‘“ Bracknell” hardness tester, which is 
shown in Fig. 6 and is on display for the first time, 
is a bench machine giving direct Rockwell-scale 
readings under applied loads of 60 kg., 100 kg., 
and 150 kg., each of which may be introduced 
instantly by means of a finger control. A small 
portable hardness-tester weighing approximately 
18 Ib. and called the “ Indentometer,” is also 
being shown. _It indicates directly on Rockwell 
scales. The standard model provides a minor 
load of 10 kg. and major loads up to 150 kg. 
The ‘“ Penetrascope”’ is another form of 
portable hardness tester made by the Cabul Tool 
Company, and it has recently been developed 
to enable hardness tests to be made on parts too 
inaccessible for the use of normal testing equip- 
ment. This multi-angle version embodies a 
stand which can be secured in any position electro- 
magnetically and a protractor scale so that the 
instrument can be set to any angle. The indenter 
and objective have been extended to provide 
better access to recessed parts, and the instrument 
is shown in Fig. 9 in position for testing a worm 
gear. Loads up to 40 kg. can be applied by the 
Penetrascope, and other versions with chain, 
screw or magnetic clamping fixtures are made. 


COMPOUND TABLE 


The equipment displayed on the stand of A. A. 
Jones and Shipman, Limited, Narborough-road 
South, Leicester, include a selection of cutting 
tools and a range of engineers’ small tools 
among which were boring bars, knurling plates 
and toolholders. In addition, there was a 
series of J. and S.-Lunzer rotating centres. 

Also exhibited was a compound table made in 
two sizes: one 7 in. by 7 in. and the other 12 in. 
by 6 in. Both versions are suitable for light 
precision machining operations and the 7-in. 
model is adaptable for electrode-machining of 
die plates. 


MONOCHROMATIC INTERFERENCE 

In Fig. 8 is shown a unit designed to reveal 
errors in the flatness of reflecting surfaces by 
the principle of light interference. The coloured 
bands which become visible when a flat surface 
is viewed through a slightly inclined proof plane 
under normal lighting appear to merge with one 
another and are therefore not easily observed. 
With a monochromatic-light unit, however, the 
bands are seen sharply in black and yellow only. 
Hence, since each band indicates a difference in 
height of the proof plane above the surface under 
test, irregularities in the bands and therefore in 
the surface can easily be detected. 

The unit described here was exhibited by 
the Pitter Gauge and Precision Tool Company, 
Limited, Market-street, Woolwich, London, 
S.E.18, and is used in conjunction with glass 
or quartz proof planes (optical flats). The light 
source employed is a 45-watt sodium lamp and 
gives a wavelength of 0-575 microns. The 
colour of the light, which is 89 per cent. mono- 
chromatic, is yellow. Also displayed on the 
Pitter Company stand were length bars for jig 
boring, adjustable sine centres, screw-pitch 
and diameter-measuring machines and co-ordin- 
ate tables. 


CO-ORDINATE TABLES 


To perform the accurate spacing of holes in 
jigs, fixtures or precision components a jig 
borer is generally required but in many cases, 
particularly with smaller work, a co-ordinate 
table can be used instead in conjunction with a 
standard machine tool. 

The Pitter “ P.V.E.” co-ordinate tables may 
be mounted on drilling, milling and grinding 
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machines and lathes, and may also be used for 
inspection work. One model (Fig. 7) has a 
table size of 12 in. by 13 in., and there is also a 
smaller version with a table 74 in. square. The 
worktable is moved in two directions, one at 
90 deg. to the other, by traversing screws and 
cross slides, and accurate setting of the table is 


achieved by means of standard slip gauges, 
which are placed in slip-slides adjacent to the 
traversing screws. There is also a fine screw 
for adjustment of the worktable. Dial gauges 
can be fitted for use when the demands of 
accuracy are less rigorous. 

To be continued 


BENDING AND STRAIGHTENING 
STEEL PLATE 
HEAVY-DUTY MACHINE COMBINING BOTH OPERATIONS 


What is claimed to be the largest combined plate 
bending and straightening machine so far made 
in this country has been built by Joshua Bigwood 
and Son, Limited, Wolverhampton, and is shown 
in the illustration below. The machine, which 
weighs just over 116 tons complete, is basically a 
three-roll pyramid-type plate bender, with a fourth 
roll which can be brought into position quickly to 
convert it into a four-roll straightener or 
leveller. It is capable of dealing with plates up 
to a maximum width of 12 ft., the maxima for 
thickness being 1} in. in 28/30-ton mild steel, 
and 13 in. in 45-ton steel. Circular forms down 
to 39 in. diameter can be rolled in plate 1} in. 
thick, while with plate 3 in. thick the minimum 
circle is 32 in. 


MACHINE CONSTRUCTION 


The machine is built on a heavy fabricated- 
steel bed, with machined facings to accommodate 
the roll housings, gearbox, drive motors and 
auxiliaries. The necessary foundations are simple, 
being at a single level throughout. The roll 
housings are steel castings, and the two bottom 
rolls are carried in the housings by large phosphor- 
bronze sleeve bearings. Slides machined in the 
housings between the lower roll bearings are 
provided for the chocks which carry the vertically- 
adjustable top roll. Adjustment of the height 
of this roll is by means of screws and a worm and 
wormwheel-nut gear, which is enclosed in the 
housings, and driven by an electric motor of 
50 h.p. through reduction gearing. The fourth, 
or levelling, roll is carried in chocks which are 
guided by inclined slides machined in the 
housings. A 15-h.p. motor and geared drive 
enable the fourth roll to be raised into its working 
position when the machine is to be used as a 
leveller, and lowered clear of the other rolls 
when bending is to take place. The arrangement 
of the rolls for the two operations are illustrated 
in the accompanying diagrams. All the rolls are 
machined from high-carbon steel forgings. 
They are 12 ft. 4 in. long, and have the following 
diameters: top roll, 26 in.; bottom rolls, 224 in.; 
levelling roll, 17 in. Extra support for the 
bottom bending roll on the side adjacent to the 
levelling roll is provided by a pair of 18-in. 
diameter rollers at the centre of its span. These 
are carried in phosphor-bronze bearings from a 
cast-iron cradle mounted on the main bed. 


ADJUSTMENT FOR CONICAL ROLLING 


The worm and wormwheel-nut adjusting gear, 
which raises and lowers the top roll, is provided 
with an air-operated clutch, which enables the 
inner end of the roll to be moved independently 
of the outer end. It is thus possible to set the 
top roll at an angle relative to the bottom rolls 
so as to roll conical work. At the outer end 
of the top roll is a bearing in a housing which 
can be swung clear to enable closed circular forms 
to be removed after rolling. When this housing 
is removed, the bearing itself is left undisturbed 
on the roll journal, which is thus protected at 


all times from dirt and from the possibility of 
damage. Theswinging housing, which is counter- 
balanced, is operated through levers and a 
toothed quadrant and pinion by a 10-h.p. motor. 
The drive incorporates a slipping clutch. The 
inner end of the top roll terminates in a ball-end 
under a swivelling yoke, which has a jacking- 
screw mechanism for balancing the weight of 
the roll when the outer bearing housing is swung 
clear. An electric motor of 74 h.p. drives the 
jacking mechanism. 


MAIN DRIVE 


The main drive to the rolls is from a slip-ring 
motor of 110 h.p., running at 720 r.p.m., con- 
nected by a Bibby-type coupling to a gearbox 
which gives a rolling speed, forward or reverse, 
of 13 ft. per minute. The gearbox is of heavy 
fabricated-steel construction, with double-helical 
steel gears. It is sectionalised for lubrication, the 
high-speed section running in an oil-bath, while 
the low-speed part is lubricated by a pump. 
Lubrication of all the other working parts of the 
machine is from two centralised Farvalube 
systems, the reservoirs and hand pumps being 
mounted on the main bed at the side of the 
gearbox. A feature of the gearbox is that all 
bearings, shafts and gears are so located that 
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This is a heavy-duty machine able both to bend and straighten plate up to 1} in. thick in 28/30-ton steel. 
Basically it is a three-roll pyramid-type plate bender with a movable fourth roll which converts it into a 
four-roll straightener. The top roll can be set at an angle to the bottom so that conical forms 
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Roll arrangements: (a) The rolls arranged for 

bending with the fourth roll lowered clear of the 

work. (5) The fourth roll raised in line with the 
top roll for levelling and straightening. 


the top part of the box can be removed for 
inspection or maintenance without removing 
any of the working parts. 

The four motor controllers, air valves and 
other controls are grouped on an operator’s 
desk, which can be located in any convenient 
position. Magslip indicators are mounted on 
the control desk to show the positions of the 
bending and levelling rolls. Limit switches and 
electrical interlocks are provided to prevent 
overrunning of all the motorised movements. 
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INTEGRATION 


OF SEVERAL 
CONTROL SIGNALS 


PNEUMATIC DIAPHRAGM UNITS FOR IMMEDIATE AND 
DELAYED ACTION 


The application of automatic control to pro- 
cesses which demand integrated regulation has 
brought about the development of auxiliary 
pneumatic controllers to work in conjunction 
with the basic single- or multi-term control 
units. A range of diaphragm units to function 
as auxiliary controllers has been introduced 
by George Kent, Limited, 199 High Holborn, 
London, W.C.1, for use in conjunction with their 
Mark 20 control circuits. 

Schemes of composite control may include, 
for example, the regulation of several sections 
of a plant in order to effect control of one 
variable; typical applications are the distribu- 
tion of load between boilers and the control of 
furnace pressures. The standard range of 
diaphragm units includes a manual pressure 
regulator, a load distributor, a 2 to 1 relay, a 
2 to 1 bias relay, a 2-point averaging relay, a 
3-point averaging relay, a 2-point summator, 
a 2-point subtractor and a_ differential 
summator. 

The general purpose of these units is to 
enable a control-signal to be modified at some 
point in a control-circuit, the modification either 
taking the form of an alteration in magnitude, 
or being the result of combining the signal with 
one or more other signals. 


PRINCIPLES OF OPERATION 


Reproduced below are diagrams which show 
the principles of the load distributor and the 
differential summator. The load distributor, by 
means of a variable bias spring acting in con- 
junction with a 1 to 1 relay, enables a pre-set 
amount to be added to or substracted from the 
input signal, P,, The resultant, P,, is then used 
to bias the values of control signals fed to 
several regulators from one controller in order 
to vary the load distribution on those regulators. 

The differential summator contains three 
primary chambers, two acting positively and 
one negatively. Two input signals are fed to 
the unit, one signal, P,, to the lower positive 
chamber and the other signal, P,, to the upper 
positive chamber and also, through a needle- 
valve restriction, to the negative chamber, so 
giving rise to P,, which, under steady input con- 
ditions, effectively cancels the second input 





signal, P,. In such steady conditions, the 
output-signal, P,, will then equal the first input 
signal, P,. 

When the second signal, P,, changes, the 
amount of the change is initially added, but as 
the pressure-drop across the needle valve is 
eliminated, the added amount decreases to zero. 
This particular summator is designed for use in 
those applications where it is desired to introduce 
temporarily the effect of one control signal into 
the circuit of another when the former changes 
in value; the time constant in the delay of this 
signal can be varied by means of the needle- 
valve setting. 


COMPACT UNITS 


The various units are small and compact, with 
an external diameter of 2} in. and an overall 
length varying between 6 in. and 9 in. and they 
are all designed to be mounted horizontally. 

The units operate with input and output signal 
pressures in the range of 3 to 15 lb. per square 
inch and their accuracy of performance is such 
that their output signal is stated to be within 
+ 0-2 Ib. per sq. in. of its theoretically correct 
value over the operating range. Each unit can be 
supplied with its own pressure reducer, in which 
case connection to mains operating between 
25 and 100 Ib. per square inch may be made; 
without such a reducer, operation is intended to 
be from a regulated supply at 17 lb. per square 
inch. 

The diaphragms are retained between alumi- 
nium die-cast outer ring-sections and vulcanite 
core-sections which together form the primary 
and secondary chambers of the units. Each 
unit operates as a force-balance system with the 
algebraic sum of the forces acting on the core, 
due to primary chamber pressures set up by the 
input signals, balanced by the counter-force 
acting on the core, due to the secondary chamber 
pressure which gives rise to the output signal. 
A pilot valve situated in the secondary chamber 
effects this state of balance by admitting air to 
the chamber at 17 Ib. per square inch, or exhaust- 
ing air from the chamber to the atmosphere. 

The makers claim these units possess a high 
speed of response but are perfectly stable in 
operation. It is also claimed that the degree 
of hysteresis in the diaphragms is negligible. 
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LAUNCHES AND TRIAL 
TRIPS 


S.S. ‘* PATHFINDER.”’—Twin-screw survey vessel, 
built by J. Samuel White & Co., Ltd., Cowes, Isle of 
Wight, to the order of the Crown Agents for the 
Colonies, Millbank, London, S.\V.1, for the Govern- 
ment of Nigeria. Main dimensions: 162 ft. overall 
by 27 ft. 6 in. by 12 ft.; deadweight capacity, about 
340 tons on a draught of 10 ft. Two triple-expansion 
reciprocating steam engines, together developing 
700 i.h.p. at 150 r.p.m., constructed by Plenty & Sons, 
Ltd., Newbury, Berkshire. Steam supplied by one 
a boiler. Speed, 114 knots. Trial trip, 

pril 21. 


M.S. “ PERLIS.”—Single-screw cargo vessel, with 
accommodation for native deck passengers, built by 
the Caledon Shipbuilding and Engineering Co., Ltd., 
Dundee, for Indonesian Archipelago service of the 
Straits Steamship Co., Ltd., Singapore. Main 
dimensions: 195 ft. between perpendiculars by 
40 ft. by 19 ft. to upper deck; deadweight capacity, 
725 tons on a draught of 9 ft. 6 in.; gross tonnage 
about 1,350. Eight-cylinder four-stroke single-acting 
oil engine, developing 573 b.h.p. at 500 r.p.m., 
constructed by Ruston and Hornsby, Ltd., Lincoln. 
Speed, 10 knots. Launch, April 21. 


M.S. ‘* NyMPHE.”’—Single-screw cargo vessel, built 
by the Furness Shipbuilding Co., Ltd., Haverton Hill, 
County Durham, for Compafiia Armadora Trans- 
oceanica, S.A., Panama. Main dimensions: 435 ft. 
between perpendiculars by 59 ft. by 39 ft. 2 in. to 
upper deck; cargo capacity, about 616,300 cub. ft.; 
deadweight capacity, 10,000 tons on a summer 
draught of 26 ft. with tonnage opening open; 
11,000 tons on a draught of 27 ft. 9 in. with tonnage 
opening closed. N.E.M.-Doxford four-cylinder two- 
stroke single-acting opposed-piston oil engine, 
developing 4,400 b.h.p. at 115 r.p.m., constructed by 
the North Eastern Marine Engineering Co. (1938), 
Ltd., Wallsend-on-Tyne. Launch, April 21. 


M.S. ‘* ELPENoR.”’—Single-screw cargo vessel, with 
accommodation for twelve passengers, built and 
engined by Harland and Wolff, Ltd., Belfast, for 
Alfred Holt and Co., Liverpool. Main dimensions: 
452 ft. 9 in. between perpendiculars by 62 ft. by 35 ft.; 
gross tonnage, 7,757. Harland-B. and W. seven- 
cylinder two-stroke single-acting opposed-piston oil 
engine, arranged to operate on Diesel fuel and to 
change over quickly to heavy oil when required. 
Trial trip, April 22. 


M.S. ‘‘ THORPE GRANGE.’’—Single-screw cargo 
vessel, built by Bartram and Sons, Ltd., Sunderland, 
for the Houlder Line, Ltd., London, E.C.3. Main 
dimensions: 445 ft. 104 in. between perpendiculars 
by 61 ft. 94 in. by 40 ft. 2 in. to upper deck; dead- 
weight capacity, 11,980 tons on a draught of 29 ft. 
Wallsend-Doxford four-cylinder opposed-piston oil 
engine, designed to operate on heavy boiler fuel and 
developing 4,200 b.h.p. at 114 r.p.m. in service; con- 
structed by the Wallsend Slipway and Engineering 
Co., Ltd., Wallsend-on-Tyne. Service speed, 13} 
knots. Trial trip, April 27. 


M.S. ‘“ HUNTFIELD.”—Single-screw oil tanker, 
built by Sir James Laing and Sons, Ltd., Sunderland, 
for the Hunting Steamship Co., Ltd., Newcastle. 
Main dimensions: 495 ft. between perpendiculars by 
69 ft. 6 in. by 40 ft. 4 in.; deadweight capacity, 
16,820 tons on a summer draught of 30 ft. 2in. Six- 
cylinder opposed-piston oil engine, constructed to 
burn heavy fuel, supplied by William Doxford and 
Sons, Ltd., Sunderland. Speed, 15 knots. Trial 
trip, April 28. 


M.S. ‘“ ARNA.”’—Single-screw cargo vessel, built 
by Short Brothers Ltd., Sunderland, for A/S Sverre, 
Bergen (Managers: S. M. Kuhnle, Bergen, Norway). 
Main dimensions: 438 ft. between perpendiculars by 
59 ft. 9 in. by 37 ft. 7 in. to shelter deck; deadweight 
capacity, about 9,830 tons on a mean summer 
draught of 25 ft. 9} in. Burmeister and Wain-Har- 
land and Wolff eight-cylinder four-stroke single- 
acting oil engine, developing 4,400 b.h.p. at 112 r.p.m. 
in service, installed by John G. Kincaid & Co., Ltd., 
Greenock. Launch, May 3. 


S.S. “ RECORDER.”—Twin-screw cable ship, built 
and engined by Swan, Hunter, and Wigham Richard- 
son, Ltd., Newcastle-upon-Tyne, for Cable and 
Wireless, Ltd., London, W.C.2. 23rd cable ship 
built at Neptune Shipyard and largest in owners’ 
fleet. Main dimensions: 340 ft. 6 in. overall by 
45 ft. by 27 ft. 3 in. to upper deck; deadweight 
capacity, about 2,500 tons on a draught of 18 ft. 6 in. 
Two triple-expansion steam engines together develop- 
ing 2,200 i.h.p. at 108 r.p.m. Steam supplied by two 
multitubular oil-burning Scotch boilers. Service 
speed, 12 knots. Launch, May 3. 
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In cutting a gear of 30-deg. helix angle from a blank of 2-in. face-width, the action of the 
** Hydrax ”’ machine gives a hob travel shorter by 1} in. than the conventional method. 


HIGH-SPEED GEAR CUTTING 
HOBBING MACHINE WITH REDUCED HOB TRAVEL 


A single-spindle gear-hobbing machine, claimed 
by its makers to have a production rate equivalent 
to that of a multi-spindle machine and believed 
by them to be the fastest in the world, has been 
built by the David Brown Machine Tools, Limited, 
Machine Tool Division, Britannia Works, Sher- 
borne-street, Manchester, 3. It has been de- 
signed for the rapid generation of spur and 
helical gears by either climb or conventional 
hobbing and has a fully automatic cutting cycle 
operated by a single push-button. Feeds are 
hydraulically controlled and steplessly variable, 
and rates up to } in. per revolution of the work 
may be obtained without exceeding the limits of 
accuracy required for subsequent shaving opera- 
tions. Known as the “ Hydrax,” this machine, 
which is illustrated below, achieves its high 
operating speed by the use of a cutting principle 
which permits a shorter hob travel than is 
possible in conventional machines. 


UNORTHODOX HOBBING ACTION 


As distinct from normal practice, the work axis 
is inclined to the direction of hob feed at the 
helix-angle of the gear to be cut and the hob 
slide — as the photograph opposite shows -— is set 
at the worm angle of the hob. When cutting, the 
hob is traversed in a vertical direction along the 
helical tooth and, as is evident from a com- 
parison of the two drawings above, where the 
reduction on a face-width of 2 in. with a helix 
angle of 30 deg. is 14 in., the Hydrax method of 
operation involves a considerably shorter hob 
travel than is necessary for the more orthodox 
cutting action. The minimum hob traverse is 
given by plunge-feeding the hob to depth. 


HOB SHIFT 


Among the features of the Hydrax cutting 
action is an apparent displacement termed 
** relative hob shift... When the machine is 
cutting helical gears, the point of first contact 
on the hob is some d.stance from the point where 
contact ceases. This shift takes place auto- 
matically and is due to the contact moving along 
the hob as the hob feeds through the work. 
It depends on the helix angle and face-width 
of the gear blanks. A hand-operated hob- 
shifting mechanism is incorporated so that hob 
wear can be uniformly distributed when spurs 
or helicals of small helix angle are cut. 

The machine has maximum hob speeds well 
in excess of normal requirements for single- and 
multi-start high-speed steel hobs, and the speeds 
are also sufficiently high to permit the use of 


tungsten-carbide cutters. A quick-acting clamp- 
ing device fitted in the work spindle simplifies 
loading and unloading and both operations are 
controlled by a single lever. Since the hob slide 
is always nearly horizontal, the removal of the 
hob itself for sharpening is also easily per- 
formed. 


SPIRALLING WITHOUT LEAD CAMS 

Lead cams or differentials are not required 
for spiralling, and the use of simple hob and table 
drives employing a minimum of gears tends to 
prevent the multiplication of small errors. 
Vibration is reduced by the massive construction 
of the machine, which nevertheless occupies 
a floor space of only 78 in. by 84 in. To ensure 
that the hob and work are maintained in the 
same relative positions during cutting, the column 
is clamped to the bed and the over-arm support 
by hydraulic pressure. 

The hob slide has been designed to accom- 


In this single-spindle 
automatic gear-hobbing 
machine, the gear blank 
is inclined to the direc- 
tion of feed. It has 
therefore a shorter hob 
travel and hence a 
higher operating speed 
than orthodox § ma- 
chines. 
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modate hobs up to 7 in. in diameter and 7 ir in 
width, and the hob spindle runs at speeds ran; ng 
from 84 to 600 r.p.m. Worm gears are usec ‘or 
the final drive to the spindle and angular ad; \st- 
ments can be made to eliminate excessive b: ck- 
lash. Since the same change gears are emplc ed 
for both hob speeds and indexing, the rang~ of 
hob speeds is large; the change gears are loc: ted 
on shafts fitted with quick-release locking :.uts 
and washers. 

The inclination of the hob slide is giver by 
the worm angle of the hob; since this is sraall, 
setting can be performed rapidly. The angie of 
the hob slide is indicated on a vernier scale. 


AUTOMATIC CYCLE 


From the moment the work is locked in 
position until the cycle is completed and the 
work ready for removal, the machine operates 
on an automatic cycle, which is initiated by 
the pressing of a push-button. The sequence of 
operations begins with the setting in motion of 
the main and coolant-pump motors. At the 
same time the revolving centre is fed into the 
work arbor under hydraulic pressure; this pres- 
sure is uniformly maintained during cutting. 
Next, the column plunge-feeds the hob to depth 
and is then clamped in the cutting position. 
After the hob has been fed in a vertical direction 
through the work, the column is again unclamped 
and traverses away from the work. Finally the 
motors stop, the centre withdraws from the 
work arbor and the hob slide returns to its 
initial position. 

The various machine motions can be controlled 
independently by hand for setting purposes, and 
the hand-operated mechanisms are disconnected 
once the automatic cycle is introduced. Adjust- 
able stops govern the column in-feed and hob- 
slide traverse. The final setting of the work 
spindle is performed by hand through gearing 
which causes angular movement of the cradle 
equivalent to one minute for each revolution of 
the dial. A power drive can be brought into 
action when any appreciable change of angle is 
required. 

Should the main motor become overloaded 
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In order that the hob may be fed vertically, the 
hob slide is inclined at the hob-worm angle as can 
be seen here. 


Work Release 
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Feeds are steplessly variable and hydraulically 

controlled. Also included in the hydraulic sys- 

tem, shown here diagrammatically, are column- 
clamping and work-release mechanisms. 


during cutting, the feed is discontinued and 
the hob returns to the start position. 

To eliminate undue backlash in the final drive 
to the work spindle, the worm wheel, like the 
corresponding wheel in the hob-spindle drive, is 
split at right angles to its axis. This allows an 
angular adjustment of one half relative to the 
other. The dividing worm wheel is made Jarger 
in diameter than the largest blank for which the 
machine is designed and in this way pitch errors 
in the gears to be cut are minimised. 

Gear blanks are clamped in position by a 
strong helical spring capable of providing a 
maximum load of 15 tons. It is housed in the 
spindle and is compressed by hydraulic pressure 
to release the work. 

A hydraulic system, shown diagrammatically 
above, controls the movement of the hob slide, 
rotating centre and work release. Electrical 
interlocks prevent the machine operating with the 
work unclamped. Power is provided by four 
electric motors arranged so that only rotation of 
the wo-k-spindle cradle can take place before the 
Pump :otor is started. 

The 4ydrax machine can accommodate gear 
blanks for both spur and helical gear cutting 
up to | 4 in. in outside diameter with a hob dia- 
meter f 3 in. Spur gears can be cut from 
blanks ip to 10 in. face-width, and with a hob 
diamet: ‘of 7 in. helical gears up to 9 in. face- 
Width. In each case, the hob length is assumed 
equal t' its diameter. Plunge and vertical feeds 
from 4 in. to 5 in. per minute can be obtained. 








HIGH-TENSION SWITCHES 


Manually-Operated with Main 
and Earthing Contacts 


A. Reyrolle and Company, Limited, Hebburn, 
Co. Durham, are producing a new design of high- 
tension oil-break switch. They are intended to 
be coupled directly to the firm’s class-C switch- 
gear, but can equally well be used as independent 
units. The normal current-rating of the type 
I.C. 27, shown in the illustration, is 400 amperes 
and it is capable of carrying for three seconds 
the equivalent of 250 MVA at 11 kV or 75 MVA 
at3-3kV. The unit consists of a switch chamber 
with a bus-bar chamber at the back and accom- 
modation for current transformers and cables 
below. In addition to the main switch, there is 
in the switch-chamber an earthing switch of the 
same capacity and independently operated. 
The main switch is capable of breaking its rated 
normal current. 

Connections from the bus-bars pass through 
porcelain insulators and link to the fixed contacts 
of the main switch. These are heavy copper 
clips reinforced with steel leaf-springs. The 
moving contacts are gunmetal blades pivoted 
on brackets which are mounted on the porcelain 
insulators leading to the current-transformer 
chamber. Electrical connection between the 
blades and the brackets is through laminated- 
copper connectors. The moving contacts are 
operated by insulated links from the arms of a 
common shaft. Insulating barriers are fitted 
between phases and at the sides to prevent 
flash-over. 

The moving contacts of the earthing-switch 
are copper blades bonded together by a copper 
bar which is connected to an earth stud in the 
case. The fixed contacts are mounted on the 
insulators leading to the transformer chamber 
and are interchangeable with those of the main 
switch. Both main and earthing switches are 
designed so that the electromagnetic forces assist 
closure and increase contact pressure. Manual 





Manually-operated switch rated at 400 amperes 
at voltages up to 11 kV. The main and earthing 
switches are interlocked. 
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operation is employed for both main and 
earthing switches, while a positive bolt interlock 
prevents their being closed at the same time. 
The bolts can be padlocked to prevent operation 
with the switches in any position. 

If required, current transformers can be fitted 
in the compound-filled chamber immediately 
below the switch chamber. The secondary 
connections are brought out to the top of the 
chamber, behind the panel. Compound-filled 
cable boxes are fitted to the transformer chamber. 
Cable test orifices are included on the top of 
the switch chamber with special plugs for 
testing. An interlock ensures that the earthing 
switch is closed before the plugs are inserted, but 
once they are in, the switch can be opened to 
allow the tests to be carried out. The main 
switch cannot be operated until the plugs have 
been removed. Instruments and relays can be 
mounted on the panel above the bus-bar 
chamber, or on the swinging panel between the 
frames. 


xk * 


COLOUR TELEVISION 
A Comparison of Systems 


Marconi’s Wireless Telegraph Company, Limited, 
Chelmsford, recently arranged a demonstration 
at Marconi House of three systems of colour 
television. The systems were the three-channel 
wide-band system, where red, green and blue are 
each transmitted on a separate band; the band- 
sharing system, as developed by the National 
Television Standards Committee of America, 
where the colour signals are decoded on recep- 
tion; and a compromise system based on 
N.T.S.C. but using a wider band with no sharing. 
All these systems are, to a greater or less extent, 
** compatible,” that is to say, a colour trans- 
mission can be received on a monochrome set 
without excessive loss of quality, and equally 
a black-and-white transmission can be received 
on a “colour” set. At the demonstration, two 
tri-colour R.C.A. tubes were used, one with a 
metal cone and one of glass, and two three-tube 
Philips-Schmidt projection units; in addition 
there were six commercial black-and-white 
receivers to give a check on compatibility. 

The three-channel wide-band system appeared 
to give the best defined picture, but it requires 
such a large portion of “‘ ether space” that the 
number of stations would have to be kept at a 
very low figure. 

The N.T.S.C. system compresses all the colour 
transmission requirements into the same band- 
width as is now used for monochromatic presen- 
tation, by means of “‘ band saving’ and “* band 
sharing,” The lack of discrimination of the 
human eye allows the definition, and therefore the 
band width, of the colour components to be 
reduced, giving ‘‘ band saving.”’ The band shar- 
ing consists of fitting the colour signals within 
the band width of the vision signal. This creates 
certain interference problems which have been 
solved by compromise. These problems can 
be avoided by using a slightly wider band (74 as 
against 5 megacycles) as was shown in the third 
system, where the colour information is trans- 
mitted as an addition to the vision band. 

At the demonstration, a flying-spot scanner 
was used to project 16-mm. colour films and 
35-mm. transparencies. ‘“‘ Live’? scenes were 
given using the two-tube camera, which Marconi’s 
are developing. This is little larger than the 
ordinary Image Orthicon camera and uses two 
3-in. tubes. One portrays a_ high-definition 


monochrome picture of 3 megacycles band width 
and the other is arranged to give two low- 
definition colour signals. 


In this, advantage is 











jm 


taken of the inability of the human eye to see 
fine details in colour, which was referred to 
earlier. This camera is still in the experimental 
stage. 

From investigations that have been made, it 
would seem that an adaptation of the N.T.S.C. 
system to the British 405-line system, with the 
widening of the band width to 74 megacycles, 
would be a possible standard for colour television 
transmissions in this country. There is need to 
discuss this standard fully, for once laid down it 
would be almost impossible to change. 


x * * 








VERTICAL HYDRAULIC 
PRESS 


A new 120-ton vertical hydraulic press has been 
developed by Finlay Engineering, Limited, 
Transporter Bridge, Newport, Monmouthshire, 
and is shown in the illustration above. 

It consists of a fabricated gap frame with 
a 48-in. square table, a ram and cylinder 
assembly with spring return, a three-plunger 
pump unit and direct-coupled driving motor. 
The press table is made with a detachable front 
section, to allow clearance immediately in front 
of the plate die for work with reverse bends. 
When this detachable section is in position, 
16 sq. ft. of the surface is available. 

The movement of the ram is controlled by a 
foot treadle or hand-lever, and a stroke-adjusting 
valve is provided for exact setting of the ram 
travel up to a maximum of 15 in. The return 
stroke of the ram can also be set by an adjustable 
collar on a guide rod fixed to the ram head. 
The latter is machined with a spigot register for 
proper alignment of tools or dies, and also to 
provide 90-deg. alternative mounting positions. 
The standard mode. equipment incorporates a 
48-in. plate-bending blade and an alternative 
bending block. A two-way plate-bending die, 
48 in. long, is also standard equipment and can 
be secured on the frame table in alternative 
90-deg. positions. 

The hydraulic system includes a spring-type 
safety valve and pressure gauge, marked in tons 
and kilograms. The hydraulic fluid is a standard 
grade of light oil contained in the cistern which 
houses the pump unit; a depth gauge is provided 
for oil check. 

The 10-h.p. electric motor is mounted on top 


of the press frame and is directly coupled to the 
pump-drive shaft. The motor is controlled by 
a push-button starter. The ram exerts a 
maximum load of 120 tons; the stroke is 15 in. 
and the ram speed is 30 in. per minute down, and 
60 in. per minute return. Plates of 48-in. width 
and 4-in. thickness can be bent on the machine. 
The total weight of the machine is 105 cwt. 


x *k * 


REGULATING FLOW OF 
MATERIAL DOWN A 
CHUTE 


Feeding a Conveyor 


The Robinson chute control, designed by Mr. 
Edward Robinson, the Unit Engineer at Bolsover 
Colliery, Derbyshire, regulates the flow of coal 
when discharging into the chute is intermittent. 

A swinging door, bolted to a shaft which is 
fitted across the flat-bottomed chute, is counter- 
weighted to hold it in the closed position, as 
shown in the drawing. A slot is cut in the 
centre of the door and through this passes a 
chain about 5 ft. long and divided into a ““ Y” 
at its lower end, the upper end being connected 
to the swing door by a bar and eyebolt. Two 
** dampers,” hinged vertically on the sides of the 
chute, are attached to the ends of the chain. 
These dampers form a trap which opens as the 
swinging door is opened by the weight of coal 
behind it. 

There is a gap between the swinging door and 
the chute bottom to allow a small quantity of 
coal to pass at all times. Above this amount, 
the hinged dampers hold back the coal until 
sufficient weight has been built up in the chute to 
operate the swinging door. Thecoal has roughly 
the same velocity as the conveyor belt when it 
leaves the chute lip, and this helps to reduce 
abrasive wear on the belt surface. The device 
keeps the coal to the centre of the belt and cuts 
down labour required for cleaning up spillage. 


x ke * 


HOT-AIR REDUCING 
VALVES 


Pressurising Aircraft Fuel System 


A new series of diaphragm reducing valves, 
type PS45, have been developed by the Aircraft 
Division of the Hymatic Engineering Company, 
Limited, Redditch, Worcestershire. 

Designed primarily for controlling air bled 
from the compressors of gas turbines for fuel- 
tank and recuperator pressurisation, the valves, 
an example of which is shown in the accompany- 
ing illustration, will cope with inlet pressures 
varying between 20 lb. and 150 Ib. per square inch 
within a temperature range of — 40 deg. to 
150 deg. C. The reduced outlet pressures are 
adjustable up to 50 Ib. per square inch and can 
be held between + 4 Ib. per square inch from the 
nominal setting for flows up to 12 cub. ft. per 
minute. This performance is sufficient to enable 
the recuperator to feed both the normal fuel 
system and the re-heat system at the same time 
on current engines. 

Constructed mainly of light alloy, the PS45 
valve achieves its accurate degree of control by 
balancing air pressure on a diaphragm against 
an adjustable spring load. A datum connection 
is provided in the bottom cover of the valve so 
that if it is found desirable to control the output 
low pressure in relation to a datum other than 
ambient conditions, it may be piped to a “ false 
ambient ”’ source. 

An integral relief valve, set to blow off at a 
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The flow of coal (or other granular material) down 
this chute is automatically controlled so as to 
(1) even out the flow when the feed on to the chute 
is intermittent; (2) reduce the velocity to about 
the velocity of the conveyor, thus reducing con- 
veyor wear; (3) keep the coal to the centre of the 
conveyor and thus reduce spillage. 


pressure slightly in excess of the maximum 
reduced pressure, is incorporated not only to 
provide a discharge outlet from the recuperator 
but also to prevent excessive pressure rise in the 
unlikely event of the reducing valve sticking fully 
open, and to spill the small but unavoidable air 
leakage through the reducing valve when there 
is no low pressure demand. 

Measuring only 63 in. high by 23 in. wide, the 
PS45 weighs 1 lb. 2 oz. complete. 





Hymatic PS45-type reducing valve for controlling 
air bled from the compressors of aircraft gas 
turbine engines for fuel tank and recuperator 
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FORTHCOMING EXHIBITIONS AND 
CONFERENCES 


This list appears in the last issue of each month. 
Organisers are invited to send to the Editor particulars 
of forthcoming events. 


CANADIAN INTERNATIONAL TRADE FAiR. Mon., 
May 31, to Fri., June 11, at Toronto. Apply to 
Miss M. A. Armstrong, Canadian Government 
Exhibition Commission, Canada House, Trafalgar- 
square, London, S.W.1. Tel. WHitehall 8701. 


LONDON CONFERENCE ON FACTORY CONDITIONS. 
Wed., June 2. See page 704. 

IRON AND STEEL INSTITUTE MEETING. Mon., 
June 7, to Fri., June 18, in Sweden. Apply to the 
Iron and Steel Institute, 4 Grosvenor-gardens, 
London, S.W.1. Tel. SLOane 0061. See also our 
issue of March 12, page 325. 


FOURTH MECHANICAL HANDLING EXHIBITION. 
Wed., June 9, to Sat., June 19, at Olympia, London, 
W.14. Organised by Mechanical Handling, Dorset 
House, Stamford-street, London, S.E.1. Tel. WATer- 
loo 3333. 


RHEOLOGY IN MECHANICAL ENGINEERING, CONFER- 
ENCE. Thurs., June 10, to Sat., June 12, at the 
Mechanical Engineering Research Laboratories, 
East Kilbride, Glasgow. Applications to Dr. P. 
Feltham, Flat H12, Sloane Avenue Mansions, Lon- 
don, S.W.3. 

WELDING AND CUTTING METHODs. Exhibition in 
Grugapark, Essen, Germany, Sat., June 12, to Mon., 
June 21. Conference on ‘“* Welding Technology ” at 
Essen, Mon., June 14, to Wed., June 16. Organised 
by the German Welding Engineering Association, 
Harkortstrasse 27, Diisseldorf. See also our issue 
of May 21, page 659. 


ROYAL AERONAUTICAL SOCIETY’s GARDEN PARTY. 
Sun., June 13, at London Airport. Tickets available 
to members and their guests only. Apply to the 
Royal Aeronautical Society, 4 Hamilton-place, 
London, W.1. Tel. GROsvenor 3515. 


CONFERENCE ON CIVIL ENGINEERING PROBLEMS IN 
THE COLONIES. Mon., June 14, to Fri., June 18, at 
the Institution of Civil Engineers, Great George- 
street, London, S.W.1. Apply to the secretary of the 
Institution at that address. Tel. WHItehall 4577. 
See also our issue of July 17, 1953, page 87. 


StxTH BRITISH ELECTRICAL POWER CONVENTION. 
Mon., June 14, to Fri., June 18, at Eastbourne. 
Organised by the British Electrical Development 
Association, 2 Savoy-hill, London, W.C.2. Tel. 
TEMple Bar 9434. See also our issue of January 15, 
page 71. 

SiR CHARLES PARSONS CENTENARY EXHIBITION. 
Tues., June 15, to Sat., June 26, in the Stephenson 
Building, King’s College, Newcastle-upon-Tyne. 
Tel. Newcastle 2-3401. Open to members of scien- 
tific institutions only, from 7 to 8.30 p.m. 


YATES WELDING SHOP PLANT. Mon., June 21, to 
Wed., July 14, at 336-338 High-road, Wembley, 
Middlesex. Arranged by the makers, the Surrey 
Tool Development Co., Ltd., 156-158 Dalston-lane, 
Hackney, London, E.8. 

BUILDING PLANT EXHIBITION. Thurs., June 24, 
to Wed., June 30, at Hills Meadow, Reading. Organ- 
ised by the Ministry of Works. Apply to the prin- 
cipal information officer, Room 117, Lambeth 
Bridge House, London, S.E.1. Tel. RELiance 7611. 


SYDNEY ENGINEERING EXHIBITION. Mon., July 5, 
to Sat., July 10. Apply to the offices of the exhibi- 
tion, 66 Bathurst-street, Sydney, Australia. 


RoyaL SHow. Tues., July 6, to Fri., July 9, at 
Windsor. Organised by the Royal Agricultural 
Society of England, 16 Bedford-square, London, 
W.C.1. Tel. MUSeum 5905. 


“PRODUCTION FOR PLENTY” EXHIBITION AND 
CoNFERENCE. Wed., July 7, to Wed., July 14, at 
Olympia, London, W.14. Sponsored by the Insti- 
tution of Production Engineers, 36 Portman-square, 
London, W.1. Tel. WELbeck 6813. See also our 
issue of February 12, page 194. 


NoN-DESTRUCTIVE TESTING CONFERENCE. Wed., 
July 7, to Sat., July 10, at the Chancellor’s Hall, 
University of Birmingham. Organised by the Non- 
Destiuctive Testing Group, Institute of Physics, 

B.lgrave-square, London, S.W.1. Tel. SLOane 

See also our issue of April 23, page 515. 


IND USTRIAL ELECTRONICS CONVENTION.  Thurs., 
July §, to Mon., July 12, at Christ Church, University 
of Ox‘ord. Organised by the British Institution of 
Radio Engineers, 9 Bedford-square, London, W.C.1. 
rood eae 1901. See also our issue of March 26, 


LAUNDRY, Dry CLEANING AND ALLIED TRADES 
EXHIBITION. Thurs., July 8, to Sat., July 17, at 
Olympia, London, W.14. Organisers: F. W. 
Bridges and Sons, Ltd., Grand Buildings, Trafalgar- 
square, London, W.C.2. Tel. WHItehall 0568. 


HUMAN RELATIONS AND SIZE OF INDUSTRY CON- 
FERENCE. Fri., July 9, to Sun., July 11, at Girton 
College, Cambridge. Organised by the Industrial 
Co-partnership Association, 36, Victoria-street, Lon- 
don, S.W.1. Tel. ABBey 3342. 

GREAT YORKSHIRE AGRICULTURAL SHOW. Tues., 
July 13, to Thurs., July 15, at Harrogate. Organised 
by the Yorkshire Agricultural Society, Great York- 
shire Showyard, Hookstone-drive, Harrogate. Tel. 
Harrogate 6014. 


CONFERENCE ON DEFECTS IN CRYSTALLINE SOLIDS, 
Tues., July 13, to Sat., July 17, at the H. H. Wills Physi- 
cal Laboratory, Royal Fort, Bristol, 8. Organised 
in conjunction with the Institute of Physics. Further 
particulars may be obtained from the secretary of the 
Laboratory; or the secretary, Institute of Physics, 47 
Belgrave-square, London, S.W.1. Tel. SLOane 9806. 


RADIOISOTOPE CONFERENCE.—Mon., July 19, to 
Sat., July 24, at Oxford. Arranged by the Atomic 
Energy Research Establishment, Harwell. Further 
details obtainable from the conference secretary, 
A.E.R.E., Harwell, Didcot, Berkshire. Tel. Abing- 
don 620. 

WoRLD POWER CONFERENCE, SECTIONAL MEETING. 
Sun., July 25, to Tues., Aug. 10, at Rio de Janeiro, 
Brazil. Applications should be sent to the secretary, 
British National Committee, World Power Confer- 
ence, 201-2 Grand Buildings, Trafalgar-square, 
London, W.C.2. Tel. WHitehall 3966. 

HARROGATE: THE RIDINGS INTERNATIONAL FAIR. 
Sat., July 31, to Sat., Aug. 14. Organised by Regional 
Exhibitions, Ltd., Salfords, Surrey. Tel. Horley 64. 


INTERNATIONAL MODEL ENGINEER EXHIBITION. 
Wed., Aug. 18, to Sat., Aug. 28, at the New Horti- 
cultural Hall, Greycoat-street, London, S.W.1. 
Apply to Mr. G. Withers, 19 and 20 Noel-street, 
London, W.1. Tel. GERrard 8811. 


21st NATIONAL RADIO AND TELEVISION EXHIBITION. 

Wed., Aug. 25, to Sat., Sept. 4, at Earl’s Court, 

London, S.W.5. Apply to the Radio Industry Coun- 

= 59 Russell-square, London, W.1. Tel. MUSeum 
t. 


St. Ertk’s INTERNATIONAL Fair.  Sat., Aug. 28, 
to Sun., Sept. 12, at Stockholm. Agents: Thirza 
West Publicity Ltd., 141 New Bond-street, London, 
W.1. Tel. MAYfair 3701. 

FirTH SYMPOSIUM ON FLAME AND COMBUSTION. 
Mon., Aug. 30, to Fri., Sept. 3, at the University, 
Pittsburgh. Apply to the chairman of the organising 
committee, Dr. B. Lewis, 200 Alcoa Building, 
Pittsburgh 19, U.S.A. 

BRITISH ASSOCIATION MEETING. Wed., Sept. 1, to 
Wed., Sept. 8, at Oxford. Apply to the secretaries, 
British Association for the Advancement of Science, 
Burlington House, Piccadilly, London, W.1. Tel. 
REGent 2109. See also our issue of April 23, 
page 518. 

SCOTTISH INDUSTRIES EXHIBITION. Thurs., Sept. 2, 
to Sat., Sept. 18, at the Kelvin Hall, Glasgow. Apply 
to the offices of the exhibition, 16 Woodside-terrace, 
Glasgow, C.3. Tel. Douglas 8811. 

FLYING DISPLAY AND EXHIBITION, FARNBOROUGH. 
Mon., Sept. 6, to Sun., Sept. 12, at Farnborough, 
Hampshire. Open to the public on Fri., Sat. and 
Sun., Sept. 10, 11 and 12 only. Organised by the 
Society of British Aircraft Constructors, Ltd., 
32 Savile-row, London, W.1. Tel. REGent 5215. 


RoyAL NETHERLANDS Fair. Tues., Sept. 7, to 
Thurs., Sept. 16, at Utrecht, Holland. Agent: Mr. 
W. Friedhoff, 10 Gloucester-place, London, W.1. 
Tel. WELbeck 9971. 

WELSH INDUsTRIES Fair. Wed., Sept. 8, to Sat., 
Sept. 18, at Sophia Gardens Pavilion, Cardiff. 
Organised by the National Industrial Development 
Council of Wales and Monmouthshire Ltd., 17 Wind- 
sor-place, Cardiff. Tel. Cardiff 23049. 

WAVE RESEARCH CONGRESS. Wed., Sept. 8, to Sat., 
Sept. 11, at Grenoble, France. Held under the 
auspices of the Council on Wave Research of the 
Engineering Foundation, University of California. 
Communications to the Coast Engineering Congress, 
Ecole Nationale Supérieure d’Electrotechnique et 
d’Hydraulique, 44-46 Avenue Félix Viallet, Grenoble. 


West CouNnTRY INTERNATIONAL Fair. Sat., Sept. 
11, to Sat., Sept. 25, at Bristol. Organised by Regional 
Exhibitions, Ltd., Salfords, Surrey. Tel. Horley 64. 
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First INSTRUMENT CONGRESS AND EXPOSITION. 
Mon., Sept. 13, to Fri., Sept. 24, in the Commercial 
Museum and Conference Hall, Philadelphia. Spon- 
sored by the Instrument Society of America. Apply 
to the manager, Mr. Richard Rimbach, 845 Ridge- 
avenue, Pittsburgh 12, Pennsylvania, U.S.A. 

PuBLIC LIGHTING CONFERENCE AND EXHIBITION. 
Tues., Sept. 14, to Fri., Sept. 17, at the Pavilion, 
Devonshire Park, Eastbourne. Organised by the 
Association of Public Lighting Engineers, 22 Surrey- 
street, London, W.C.2. Tel. TEMple Bar 9607. 

4TH EUROPEAN MACHINE TOOL EXHIBITION. Tues., 
Sept. 14, to Thurs, Sept. 23. Apply to the Machine 
Tool Trades Association, Victoria House, Southamp- 
ton-row, London, W.C.1. Tel. HOLborn 4667. 

Sussex INDusTRIEs Fair. Wed., Sept. 15, to 
Sat., Sept. 25, at the Corn Exchange, Brighton. 
Organised by the Federation of Sussex Industries, 
Ltd., 32 Duke-street, Brighton 1. Tel. Brighton 
26189. 

INTERNATIONAL TECHNICAL AND INDUSTRIAL Ex- 
HIBITION. Sat., Sept. 18, to Sun., Oct. 3, at Charleroi, 
Belgium. Offices: Hotel de Ville, Charleroi. Agents: 
Auger and Turner Group Ltd., 40 Gerrard-street, 
London, W.1. Tel. GERrard 6671. 

INTERNATIONAL COMMERCIAL MOTOR TRANSPORT 
EXHIBITION. Fri., Sept. 24, to Sat., Oct. 2, at Earl’s 
Court, London, $.W.5. Organised by the Society of 
Motor Manufacturers and Traders, Ltd., 148 Picca- 
dilly, London, W.1. Tel. GROsvenor 4040. 


ASLIB ANNUAL CONFERENCE. Fri., Sept. 24, to Mon., 
Sept. 27, at Church House, London, S.W.1. Further 
information obtainable from the secretary, Aslib, 
4 Palace-gate, London, W.8. Tel. WEStern 6321. 


BusINEsS EFFICIENCY EXHIBITION, MANCHESTER. 
Mon., Sept. 27, to Sat., Oct. 2, at the City Hall, 
Manchester. Organised by the Office Appliance 
and Business Equipment Trades Association, 11-13 
Dowgate-hill, London, E.C.4. Tel. CENtral 7771. 

ENGINEERING INDUSTRIES ASSOCIATION: LONDON 
REGIONAL DisPLAy. Tues., Oct. 12, to Thurs., 
Oct. 14, at the Royal Horticultural Society’s New 
Hall, Greycoat-street, London, S.W.1. Apply to the 
secretary of the Association, 9 Seymour-street, 
Portman-square, London, W.1. Tel. WELbeck 2241. 


BUILDING TRADES EXHIBITION. Tues., Oct. 19, 
to Sat., Oct. 30. Apply to Provincial Exhibitions, 
Ltd., City Hall, Deansgate, Manchester, 3. Tel. 
Deansgate 6363. 

INTERNATIONAL MoToR EXHIBITION. Wed., Oct. 20, 
to Sat., Oct. 30, at Earl’s Court, London, S.W.5. 
Organised by the Society of Motor Manufacturers 
and Traders, Ltd., 148 Piccadilly, London, W.1. 
Tel. GROsvenor 4040. 


BRITISH TRADE Fair, BAGHDAD. Mon., Oct. 25, 
to Mon., Nov. 8, at Baghdad, Iraq. Organised, 
at the invitation of H.M. Government, by British 
Overseas Fairs, Ltd., 21 Tothill-street, London, 
S.W.1. Tel. WHItehall 6711. See also our issue 
of January 29, page 135. 

ELECTRICAL AND RADIO ExposiTION. In October, 
at Melbourne, Australia. Organised by the Electrical 
and Radio Federation (Victoria), Dominion Cham- 
bers, 59 William-street, Melbourne, C.1. 


CYCLE AND Motor Cyc.ie SHow. Sat., Nov. 13, 
to Sat., Nov. 20, at Earl’s Court, London, S.W.5. 
Organised by the British Cycle and Motor Cycle 
Manufacturers’ and Traders’ Union, Ltd., The 
1 Warwick-road, Coventry. Tel. Coventry 


PUBLIC WORKS AND MUNICIPAL SERVICES CONGRESS 
AND EXHIBITION. Mon., Nov. 15, to Sat., Nov. 20, 
at Olympia, London, W.14. Organised by The 
Municipal Agency, Ltd., 70 Victoria-street, London, 
S.W.1. Tel. VICtoria 9132. 


INTERNATIONAL ‘“‘ AUTOMATION” EXHIBITION. 
Week commencing Mon., Nov. 29, at 242nd Coast 
Artillery Armory, 14th-street off Sixth-avenue, New 
York. Apply to Mr. Richard Rimbach, 845 Ridge- 
avenue, Pittsburgh 12, Pennsylvania, U.S.A. 


POWDER METALLURGY SYMPOSIUM AND EXHIBITION. 
Wed. and Thurs., Dec. 1 and 2, at Church House, 
Great Smith-street, London, S.W.1. Organised by 
the Iron and Steel Institute and the Institute of Metals. 
Apply to the secretary, Iron and Steel Institute, 
4 Grosvenor-gardens, London, S.W.1. Tel. SLOane 
0061. See also our issue of April 23, page 518. 


CHEMICAL AND PLAsTICS EXHIBITION. Fri., Dec. 3, 
to Sun., Dec. 12, at Porte de Versailles, Paris. Offices: 
28 Rue Saint-Dominique, Paris, 7e. Agents: Butler’s 
Advertising Service, 22 St. Giles High-street, London, 
W.C.2. Tel. TEMple Bar 5905. 


SMITHFIELD SHOW AND AGRICULTURAL MACHINERY 
EXHIBITION. Mon., Dec. 6, to Fri., Dec. 10, at Earl’s 
Court, London, S.W 5. Inquiries to the exhibition 
manager, Smithfield Show, 148 Piccadilly, London, 
W.1. Tel. GROsvenor 4040. 
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Labour Notes 


WORLD CONFERENCE OF 
ELECTRICIANS 


Foreign affairs were given considerable promin- 
ence in the deliberations of the Electrical Trades 
Union at its annual conference, which was held 
at Margate and opened last Monday. 

One of the proposals placed before the dele- 
gates by the union’s general secretary, Mr. W. C. 
Stevens, was that an international conference of 
electrical trades unions, including those of the 
Soviet Union and other countries behind the 
Iron Curtain, should be organised and that the 
conference should be invited to meet in England. 

The sponsors of the suggestion hoped that, 
among other achievements, such a gathering 
would result in one of the unions being appointed 
to serve as a permanent centre for the interchange 
of information on wages and working conditions 
in the industry, throughout the world. The 
Electrical Trades Union, it is understood, is 
prepared to serve in that capacity. 

A motion was due to be placed before the 
delegates asking that authority be given to the 
union’s executive council to take the initiative in 
calling an international gathering on the Jines 
suggested. 


ELECTRICIANS’ WAGES 


In view of the recent wage settlements in both 
the supply and contracting sections of the 
electrical industry, it was not thought likely that 
any new demands would be presented at the 
annual conference. At the same time, the union 
is not enamoured with the suggestions put 
forward last month, at the annual conference of 
the national committee of the Amalgamated 
Engineering Union, that a new wage structure 
for the whole engineering industry should be 
introduced in the near future. 

The decision of the A.E.U., to press for a new 
wage structure, is due to be considered at the 
annual conference of the Confederation of 
Shipbuilding and Engineering Unions in August. 
It appears certain that the E.T.U. will oppose 
the acceptance of the proposition, and argue 
instead, that a demand for a definite increase in 
wage rates is the right attitude for the Confedera- 
tion to take. 

An interesting motion due to be placed before 
the union’s annual conference was one from the 
Poole Branch of the E.T.U., which “ strongly 
deplored”? the use of the union’s monthly 
magazine, The Electron, for the dissemination 
of extreme left-wing propaganda. 

The Poole Branch stated that it considered 
that this political bias was an annoyance to the 
majority of the union’s members and discouraged 
many potential members from joining the union. 

It may be mentioned, however, that the union 
has trebled its membership in the last twelve 
years, now has 220,000 people on its roll, and 
seems to be recruiting about 1,600 new members 
each month. 


WORK PROVIDED BY HIRE PURCHASE 


Pleas that it was wrong to attack the hire- 
purchase system were made by Lord Mackintosh, 
the chairman of the National Savings Committee, 
at a National Savings assembly at Llandudno 
on May 22. 

Delegates who suggested that people should 
save through the National Savings Movement for 
what they needed, rather than buy with the aid of 
hire-purchase arrangements, were told by Lord 
Mackintosh that the system had come to stay 
and that a considerable amount of British industry 
was based on goods sold through its agency. 
If the sale of commodities by hire purchase were 


banned, Lord Mackintosh said, an unemployment 
problem would arise which would surprise a 
great many people. 

At a later stage in the assembly, delegates 
referred to the interest charges connected with 
the system and suggested that these charges 
were often excessive. A resolution was passed 
recommending, on this account, that greater 
publicity should be given to the financial advan- 
tages of buying goods for cash through some 
form of National Savings. 


RAILWAY STRIKE 


A serious deterioration has taken place in the 
situation caused by the unofficial strike of foot- 
plate crews in Western Region of British Rail- 
ways, which commenced at Newton Abbot on 
May 16. The number of depots at which engine- 
men were refusing duty grew to seven during the 
first week of the strike and, on Monday, crews at 
Llanelly, Carmarthenshire, joined the stoppage. 

On Tuesday, there were signs that strike action 
might spread to the Eastern and North-Eastern 
Regions and to Scotland. Trouble on the 
Eastern and Northern Regions was considered 
likely owing to additional lodging turns having 
to be worked when the Regions’ summer time- 
table comes into force on June 14. It was dis- 
closed after a week-end meeting at Doncaster, 
that some 700 enginemen in the Eastern Region 
had voted against working four turns of duty 
under the summer schedule, on the ground that 
these duties would mean the men spending a 
night away from their homes. 

The only hopeful sign at the beginning of this 
week was the decision of the strikers at the 
Newton Abbot depot to send a deputation to 
contact union officials in London with a view to 
bringing the dispute to an end. It was stated that 
the men at that depot would be satisfied with a 
return to the lodging arrangements which were 
in operation prior to May 17. 


BAN SOUGHT FOR LODGING TURNS 


The aim of the dispute appears to be to secure 
the complete banning of lodging turns. A clear 
sign of this was the decision reached by the repre- 
sentatives of some 12,000 railwaymen in the 
York area at a conference on May 23. 

After deciding not to join in the dispute, the 
delegates passed a resolution stating that they 
were convinced that double home turns of duty 
were not in the best interests of either the railway 
management or the staffs. They accordingly 
requested their unicn’s national executive com- 
mittee to open negotiations immediately for the 
total abolition of such duties. 

There is good reason for believing that strenu- 
ous efforts will be made at the annual conference 
of the Associated Society of Locomotive Engi- 
neers and Firemen, which began in London last 
Tuesday, for a complete ban on these duties. 

On behalf of the Western Region of British 
Railways, it was stated on Monday that in some 
areas strikers had misrepresented the effects of 
lodging turns. Drivers and firemen at the 
Bristol depots, for example, had to sleep away 
from home on only three occasions in 11 weeks. 


UNIONS’ ATTITUDE 


Meanwhile, the strike remains unofficial and 
the two unions concerned have firmly ordered 
the strikers to return to work, and their other 
members not to participate in the stoppage. 

Most of the men involved belong to the 
A.S.L.E.F. and their general secretary, Mr. J. G. 
Baty, has stated on several occasions that the 
lodging turns recently introduced were the result 
of careful study and agreement by the National 
Union of Railwaymen, his own union and the 
British Transport Commission. 
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NOTICES OF MEETINGS 


Chemical Society 
LONDON 


Hudson Memorial Lecture, by Professor E. L. Hirst. Thu: , 
June 3, 7.30 p.m. 


Incorporated Plant Engineers 
LONDON 


“Use of Welding in Plant Repair and Reclamation,” y 
J. Stafford. Royal Society of Arts, John Adam-street, 
Adelphi, W.C.2. Tues., June 1, 7 p.m. 

MANCHESTER 

“Peak Loads and Heat Storage,” by W. Goldstern. Enui- 
os Club, Albert-square, Manchester. Tues., June 3, 
-15 p.m. 

NEWCASTLE-UPON-TY NE 

“Planned Maintenance System,” by T. F. Hutchinson. 
North-East Branch. Roadway House, Oxford-street, New- 
castle-upon-Tyne. Thurs., June 10, 7 p.m. 

Institution of Civil Engineers 

ONDON 

“ Civil Engineering Construction under Water,” by J. R, 
Malcolm and J. A. Lewis. Works Construction Division, 
Tues., June 1, 5.30 p.m. 

Annual General Meeting. Tues., June 8, 5.30 p.m. 


Institution of Mechanical Engineers 
LONDON 
“The National Significance of Two Decades of Engineering 
Research in Canada,” by Dr. C. J. Mackenzie, 6.5 p.m. 
Presentation of the Institution’s Kelvin Medal to Dr. Mac, 


kenzie, by Field-Marshal Earl Alexander of Tunis, 5.30 p.m. 
Wed., June 2. 


Royal Institution 
LONDON 
** Science and Man’s Unfolding of Himself,” by Dr. Arthur H. 
Compton. Fri., June 4, 9 p.m. 


Royal Meteorological Society 
LONDON 
““Computation of Tendencies and Vertical Motion with a 
Two-Parameter Model of the Atmosphere,” by F. H. Bushby 
and M. K. Hinds; “ The Computation of Forecast Charts by 


Application of the Sawyer-Bushby Two-Parameter Model,” 


by F. H. Bushby and M. K. Hinds; and “ The Evaluation 


of Infra-Red Radiative Fluxes Due to Atmospheric Water 
Vapour,” by W. L. Godson, 5.15 p.m. Preceded by a Special 
General Meeting at 5 p.m. Wed., June 16. 


Royal Sanitary Institute 
BATH 
“Chemical Agents and Poisonous Metals in Foods,” by 


A. Tyler, and other papers. Pump Room, Bath. Fri., 
June 11, 10.15 a.m. 


Women’s Engineering Society 
LONDON 
Annual General Meeting. Wed., June 16, 7 p.m. 


The address and telephone number of the head- 

quarters of each institution are given below. 

Meetings in the headquarters town are held there 

unless otherwise stated. Particulars for this 

column should reach the Editor not later than 

Monday morning in the week preceding the date 
of the meeting. 


Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 
mingham. (Solihull 3021.) 

Institution of Civil Engineers, Great George-street, London, 

W.1. (WHitehall 4577.) 

Institution of Mechanical Engineers, 1 Birdcage-walk, St. James’s 
Park, London, S. (WHitehall 7476.) 

Royal Institution, 21 Albemarle-street, London, W.1. (HYDe 
Park 0669.) 

Royal Meteorological Society, 49 Cromwell-road, South Ken- 
sington, London, S.W.7. (KENsington 0730.) 

Royal Sanitary Institute, 90 Buckingham Palace-road, London, 
S.W.1. (SLOane 5134.) 

Women’s Engineering Society, 35 Grosvenor-place, London, 
S.W.1. (SLOane 0401.) 
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FACTORY CONDITIONS 
One-day London Conference 


Owing to the development of new manufacturing 
processes, war-time restrictions on building and 
other causes, many business concerns have been 
unable to provide a completely satisfactory 
working environment, in line with modern ideas, 
for their staffs. 

To provide a means for discussing this problem, 
in the difficult circumstances now existing, the 
Industrial Welfare Society have arranged a one- 
day conference on Wednesday, June 2, at their 
headquarters, Robert Hyde House, 48 Bryanston- 
square, London, W.1. 

The conference is entitled “ Improving the 
Working Environment in Factories,” will com- 
mence at 9.45 a.m., and is due to end at 5 p.m. 
Subjects to be considered will include the 
modernisation of old buildings, lighting, colour, 
heating and ventilation, and the elimination of 
noise. The final session will be devoted to 
problems. Applications should be sent to the 
administrative officer of the Society at the above 
address. 
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